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THE BURNER 
WITH A BRAIN 


Automatically the C-E Vertically-Adjustable, Tan- 


Too HIGH? gential Burner nozzles tilt downward. More furnace wall 


surface becomes effective. Gas temperature to super- 
heater is lowered. Steam temperature comes down. 


steam temperature 


Too Low? Conversely, if steam temperature drops below that 


most efficient for the turbine, burner nozzles tilt upward, 
sending hotter gases to the superheater — automatically 








RESULT — less need for desuperheating ... 


minimum use of spray water . . . less chance of 
fouling turbine blades. Turbine availability is 
higher . . . efficiency is maintained. 


Modern high pressure nigh temperature power 
generating units need the highest quality steam 
= 


possible. That's exactly what they get with C-E 


Tangent a ly fired Boi ers 
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These extras make ELECTRUNITE 


ELECTRUNITE os 178 | ASTM A.226 | EE FEDERA MIL-T-20162 
ASTM A.178 M A-226) , a» 108 SEE Bg 3 MIL-T-17188 | MIL-T-20160 | Sos 7 d0169 


TESTS : 
BOILER TUBES | ASME SA.178 


ASME SA-226 





Gage Check 


Flatter 


Reverse 


Expor 


F ange 


r 
Metallurgica! 
rotor 


Flattening Val Val a. 

Flange Vv Vv ae 
When When When 
Crush Required Required Required 


_—. 


Flatten 


Tensile 





shed Tube 


ye : a Optional | eo | \.~” 





Hydrostatic a 

ee 

| Non-Destructive In lieu of In lieu of In lieu of All or port | | Opti , 
Hydrostatic | Hydrostatic Hydrostatic required pname 


Electric 


Final Inspection a VY” Vo 


Fin 


Coating Sct Vy Tae 


n American Bureau of Shipping, Sec 
51.25, 51.28, 51.34 


40 par. 66-83; Treasury Dept., U. S. Coast 


*NOTE: Tests in this column specified 


Gvoard-Marine Engineering Regulations 51.01 


» i 


THESE TESTS ARE TYPICAL of those listed in the chart above, showing: 1, axial crush test; 2, flatten test with weld at 
point of maximum bend; 3, hydrostatic test of each completed tube, at a pressure in excess of code requirements. 


REPUBLIC 


RR®) Worleli Whew Reuge. off Sterualard, Stools 
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...the most thoroughly tested 
tubing you can buy 


Let’s face the facts: the true test of boiler tubing is 
its performance in actual service . . . but you have to 
know the results before installation. That’s why 
Republic ELECTRUNITE® Boiler Tubes are your best 
choice, whether you are installing a new boiler or 
retubing an existing unit. ELECTRUNITE, the orig- 
inal electric resistance welded tubing, is backed by 
more than a quarter century of manufacturing ex- 
perience plus the most thorough quality control 


and testing program in the world. 


This program assures quality from raw ore to 
finished product and includes not only all tests 
required by applicable specifications (see chart), 
but complete production control tests during manu- 
facture, as well. In addition, Republic alone offers 
FARROWTEST®, the electronic nondestructive 
test, which, when you specify it, peers inside your 
tube walls to detect and reject any flaws. Republic 
quality, verified by FARROWTEST, will meet the 
strictest specifications. It is your best evidence 
that ELECTRUNITE Boiler Tubes, when properly 
installed and maintained, will give years of depend- 
able, trouble-free service. 

On your next order for boiler tubes, get the best. 
Get Republic. Just call your local Republic repre- 
sentative or mail the coupon for further information. 


STEEL 


and, SC, -nedue 
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FARROWTEST .. . DEVELOPED BY REPUBLIC is the most conclusive, nondestruc- 
tive tubing test in use today. Electronically operated, its detector coils can 
spot defects in tube walls which would be hidden from routine test pro 
cedures. You can specify FARROWTEST on ELECTRUNITE Boiler Tubing instead 
of your present method at no extra cost. 


UNIFORMITY IS THE KEY fo easier, faster installation when you use ELECTRUNITE 
Boiler Tubes. They slide into headers and drums easily, expand evenly with 
less rolling, and bead over quickly. Republic manufacturing methods “build 
in” uniform wall thickness, diameter, strength, ductility, microstructure and 
surface. Testing verifies these choracteristics in each tube you receive. 


REPUBLIC STEEL CORPORATION 
3172 East 45th Street « Cleveland 27, Ohio 


Please send me more information on: 


0 ELECTRUNITE Boiler Tubes 
0 FARROWTEST 


Name 
Company——__ 
Address__ 


._. Lone._State 





American 
Blower 


reports on progress 
in power 


ya Ro™ | 


UU 


« 
5 
- 
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Gorgas Steam Plant No. 2, with 428,000 hp capacity, is on the Warrior River. Plant No. 3 (right), under construct 


Alabama Power ups capacity to 


As in the past, Alabama Power installs American 
Blower equipment— in building for the future 


[7 TH six steam and six hydroelectric plants, 
A\ 4 the Alabama Power Company forges ahead 
for the future of Alabama. In 1955 alone, it will 
invest more than $35,000,000 in bigger and 
better electrical facilities, including an eighth 
generating unit at their Gorgas Steam Plants. 
When completed this year, Alabama Power's 
capacity will be over 2,000,000 hp! 


American Blower Forced and Induced Draft 
Fans, Fly Ash Precipitators and Gyrol Fluid Drives 
= are being installed in this new plant. 
While Gorgas Steam Plant No. 3 is being built, From coast to coast you'll find American Blowe1 
American Blower constructs two Fly Ash Precipitators 


which will be installed in this new plant. Ratings: 340,000 
cim @ 285° F. modernization of many other progressive, investor- 


playing an important role in the expansion and 
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Gorgas Unit No. 7 uses American Blower Fans 
Gvrol Fluid Drives. Induced Dratt Fans 
ited @ 262,500 clm @ 270° F @ 


69 rpm. 


rated at 208,000 hp 


American Blower Forced Dratt ns o1 nit 
No. 7 t Alabama Power's Gorgas Steam Plant 
| i] * are « ipable of 180.000 clm @ 140° F @ 11.00 


sp @ S865 rpm 


ywned utilities. Plant operators have come rely on 
American Blower Heavy-Duty Steam Coils and Fly Ash 
Precipitators, as well as our Mechanical Draft Fans 
Dust Co ectors, and Grol Fluid Drives for boile1 feed 


pump and fan control. 


Give us a call to discuss your program {n experienced 


representative will gladly go over youn requirements 


_ 


and recommend equipment of the highest efficiency 
and economy. Contact your American Blower or Cana 
dian Sirocco Branch Office. 


AMERICAN BLOWER CORPORATION, DETROIT 32. MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD WINDSOR, ONTARIO 


Division of Amemcan - Standard 


yy t, & 
rr ars . 
AN ‘ Fe 7 Ss BL WwW In addition to fan control, American Blower 
U@ —_— } Sa Grol Fluid Drives cl s VI, 1500 hp ire used 
¢ 
~ for adjustable speed control of boiler-feed pump 
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What goes into a 


SME s 
va Besides coat? 


SOUND DESIGN—Richordson Engineers are career men in 
the design of avtomatic weighing equipment for all indus- 
tries. Experience in thousends of field installations is re- 
flected in these machines. 


Here are evidences of the careful engineering 
ev ale Meer thetic: aber: cele eeet-tel jell ommest-l am -ceme telco) 
every scale, every product manufactured by 
the Richardson Scale Company. Richardson 
stands behind its product... protects you with 
sound design, ;rugged, heavy-plate construc- 
tion and competent nationwide service. 
That’s why you can specify Richardson Auto- 
matic Coal Scales with complete confidence! 


SCALE FABRICATION — Adequate shop facilities and trained 
workers ore “musts” for the fabrication of a quolity product. In the Power Industry, Richardson 
Coal Scales have earned a superior 
reputation for dependability. Send for 
Bulletin 0352... and learn why. 


y 
, i MATERIALS HANDUNG BY WEIGHT SINCE 1902 


RICHARDSON SCALE COMPANY, Clifton, New Jersey 
Atlanta * Boston * Buffalo * Chicago * Cincinnati * Detroit 
Houston * Memphis * Minneapolis * New York * Omaha 
Philadelphia * Pittsburgh * San Francisco * Wichita * Montreal 


Toronto * Havan * Mexico City * Sean Ju 
WELDING—Good welds, like these, arc ths true test of high . se “ts oe ebreny 


qQuolity workmanship ... can withstand the year in, year out 
impact of ‘round-the-clock operation. 


hardson Scales S.A. 1-3 Rue de Chontepouvilet, Geneva, Switzerland 


PRECISION MACHINING—Knife edges, the heart of the CUSTOMER SERVICE—A large, competent Richardson 

weigh beam insuring long-term accuracy and dependability, field-service organization . . . with on office neor every 

are produced on this modern milling mochine. installation . . . is another important reason to specify 
Richardson! 
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Three Yarway Integral-Strainer Impulse 
Traps draining main steam lines in large 
HIGH STEAM PRESSURES AND mid-west power plant. Other Yarway 
traps drain extraction lines in same plant 
Yorway Integral-Strainer Impulse Traps 
TEMPERATURES CALL FOR YARWAY are available with welding or flanged 
connections. Pressures 600, 1500 and 


2500 psi 





INTEGRAL-STRAINER STEAM TRAPS 





Yarway Integral-Strainer Impulse Steam Traps 
drain some of the hottest steam lines in the country — 
temperatures up to 1000° F and pressures as high as 
2500 psi. 
When system is being warmed up these traps have ample 
capacity, yet will handle relatively small amounts of condensate 
without losing prime. . . and in the presence of dry or superheated 
steam, the trap valve snaps shut. 
Leading utilities and other high pressure steam plants appreciate the other YARWAY 
advantages, too, such as small size, light weight, steel construction, easy maintenance. 


For complete description write for Bulletin T-1740. 


YARNALL-WARING COMPANY *« 100 Mermaid Avenue, Philadelphia 18, Pa. 
THERE'S A YARWAY IMPULSE STEAM TRAP FOR EVERY TRAPPING NEED 


SERIES 60 Y2"' No. 20-A SERIES 40 INTEGRAL-STRAINER 
HIGH PRESSURE TRAP 


end 120 For light loads For heavy loads requiring 
For high pressures, high 


For all on tracer lines, extra high capacity 


normal trap steam mains, steam traps. temperatures. (Flanged or 


requirements, small presses, welding 
pressures etc. connections.) 


to 400 and 


600 psi. —i 
IMPULSE STEAM TRAP 


OVER 1,000,000 YARWAY IMPULSE STEAM TRAPS USED 
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Despite the relatively wide extent to which 


oil and gas have come into use for firing 
industrial boilers, the fact remains that coal 
continues to be the most economical fuel avail- 
able in many areas. 


Moreover many potential coal users are 


unaware of the tremendous improvements 


that have been made in recent years in the 
design and general effectiveness of mechanical 
= stokers. Here at Combustion virtually the 
entire stoker line has had extensive design 


changes, all directed at improved performance. 


But overall performance is tied in inescapably 
I ) 


with boiler performance. At Combustion you 


have the important advantage of dealing with 
a leading boiler manufacturer that also offers 
the most complete line of stokers available 
anywhere You are assured, therefore, of a 


completely coordinated design comprising 

















This C-€ Vertical-Unit Boiler, Type VU-10 fired by oa C-E Underfeed One of two duplicate units for a chemical company comprising 
Stoker, Type E is for a dairy. Capacity is 30,000 Ib steam per hr C-E Vertical-Unit Boilers, Type VU-40 fired by C-E Spreader Stokers 
ot 150 psig. VU-10 Boilers ore available for capacities from continuous discharge type. These ore boffleless boilers designed for 
10,000 to 60,000 Ib of steam per hr. They are often equipped @ capacity of 150,000 Ib steam per hr at 900 psig and 808 F. Coal 
with C-E Spreader Stokers, dump grote type s Eastern Bituminous 


COMBUSTION 


Combustion Engineering Building, 200 Madison Avenue, New York 16, N. Y. 
STEAM GENERATING UNITS; NUCLEAR REACTORS; PAPER MILL EQUIPMENT; PULVERIZERS; 
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stoker, boiler, furnace and — if desired — heat 
recovery equipment and/or auxiliaries, all 
engineered specifically for your particular 
requirements. 

Displayed below are three — of the many — 
C-E stoker-fired boiler designs which, collec- 
tively, are suitable for any coal-firing condi- 


tions. 

At the right is illustrated the latest — and 
largest — example of the C-E Bark-burning 
Unit, a design pioneered by Combustion and 
now widely used for burning bark, hogged- 
wood and other waste wood fuels. 

So — when you are in the market for coal or 
other solid-fuel-burning units it will certainly 
be to your advantage to find out what Combus- 
tion Engineering has to offer. Our engineers 
will be glad to discuss your needs with you 


or your consultants. 8-892 
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This C-E Unit is being installed for a soap company. It comprises C-E Bark-Burning Unit for a paper company. This is o very large unit; 
a C-E Vertical-Unit Boiler, Type VU-50 fired by oa C-E Traveling capacity — 450,000 Ib steam per hr, operating pressure — 1335 psig; total steam 
Grate Stoker. Coal used is Midwest Bituminous. This boiler is temperature 958 F. it is designed to burn bork, notural gos, oil or any 
designed for a capacity of 100,000 Ib steam per hr ot 850 psig combination thereof. C-E Bark-Burning Boilers cre in service for capacities 
and 585 F. it is an outdoor type unit. as low as 20,000 Ib of steam per hr 


ENGINEERING 


CANADA: COMBUSTION ENGINEERING-SUPERHEATER LTD 
FLASH DRYING SYSTEMS; PRESSURE VESSELS; DOMESTIC WATER HEATERS; SOIL PIPE 
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De Laval IMO rotary pumps can be 
furnished for almost any fivid han- 
dling problem in capacities to 750 
gpm and pressures to 1,500 psig. 


What to Look for in a Rotary Screw Type Pump 


By W. J. Moncon, Assistant Chief Engineer 


De Laval Steam Turbine Company 


A sound knowledge of design, and how it affects perform- 
ance, is the best insurance a buyer can have that he will 
get the pump he needs. This brief analysis of the IMO, a 
rotary three-screw pump manufactured by the De Laval 
Steam Turbine Company, will give you some of the 
necessary facts. 

What qualities should you look for in a rotary type pump? 
It must, of course, meet specified capacities and pressures. 
But, it must also be efficient, operate quietly, stay on the job. 

The axial flow of a screw type pump, and the resulting 


low inlet losses for any given pump speed, are important 


LE eS OE 


wwe ee eS 


De leva! IMO Series A322A, a positive displacement, rotary screw type 
pump, con hendle capacities to 750 gpm and pressures to 150 psig. 


10 


benefits that should be considered in making pump selec- 
tions. The absence of timing gears and other mechanical 
features of construction also enable the De Laval IMO 
pump to operate at direct-connected motor and turbine 
speeds . . . to handle viscous liquids and high suction lifts. 

One of the most important features of the IMO pump is 
the hydraulic turning of the idler or sealing rotors. The 
central or power rotor is the pumping element; the liquid 
pumped turns the sealing rotors. 

A screw type pump is well suited for applications where 
pulsation-free flow is desirable. The axial flow of the liquid 
without trapping and the unique thread form which keeps 
closures fluid-tight contribute to 
quiet operation of the IMO pump. 


Catalog LS gives useful application 
and specification data on the IMO 
pump. An article titled, Rotary 
Pumps, Basic Considerations in 
Their Application, contains a 
description of rotary pumps in 
general. For these publications, 
write on your company letterhead 
to De Laval Steam Turbine 
Company, 886 Nottingham Way, 


Trenton 2, New Jersey. 
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The fuel that sparked our nation’s growth 


secures her greater future 


A young America—primed by a new 


and power-packed fuel—became a great 
industrial giant almost overnight. Coal 
had supplied the first unwavering spark 
which was to grow into the brightest 
productive flame the world has ever 
known. 

After being served so well in the 
past and present, America looks again 
to dynamic coal for greater prosperity 
and security in the future. The vast 
Bituminous fields along the Baltimore 
& Ohio contain excellent coals in wide 


variety —available for centuries to come 


BITUMINOUS COALS 
FOR EVERY PURPOSE 


Highly mechanized mines, equipped and 
ready for any demands, will help main- 
tain long-range cost stability. And 
improved utilization methods will 
meet the increased requirements of the 
future by providing greater coal-burn- 
ing efficiency. 


CALL OW OUR COAL TECHNICAL SERVICE 


You'll receive complete information from 
trained B&O experts about the kind and 
size of Bituminous coal thot fits your needs 
best—ot a price you want to poy. Write: 
COAL TRAFFIC DEPARTMENT 
BALTIMORE & OHIO RAILROAD 
BALTIMORE 1, MARYLAND 


Baitirmore & Ohio Ralliroad 


Constantly doing things — better ! 
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PER CENT 


ZONE OF MAXIMUM 


COMBUSTION EFFICIENCY 


UNBURNED GAS 


Loss EXCESS AIR LOSS 


HEAT LOST IN FLUE GASES 














TOTAL AIR - PER CENT 


The new Bailey Oxygen-Combustibles Analyzer-Recorder (shown at 
right) provides a continuous two-in-one check of combustion efficiency 
by recording both oxygen and combustibles in flue gas. As shown by 
above chart, both measurements are needed to determine combustion 
efficiency. 


BAILEY announces::-- 


New 2 in 1 way to measure 





Combustion Efficiency 


The new Bailey Oxvygen-Combustibles Analyzer-Recorder gives you a continuing double 


check on combustion economy. [t's fast response measures and records: 
1. Excess air—revgardless of the fuel or combinations of fuels being burned. 


2. The mixing efficiency of your fuel-burning equipment —by indicating the amount 


of combustibles in your flue gas, resulting from incomplete mixing of fuel and air. 


Combustion efliciency depends upon fuel-air sharply if there are further decreases in the air-fuel 
ratio. Too much fuel can be even more costly than ratio. That's why combustion gases must be ana- 
too much air. And because of the interdependence lyzed for both oxygen and combustibles to get a true 
of these two factors, no control that measures only indication of efficiency—and that is why Bailey 
one of them can give you complete protection coordinates both measurements on the same chart. 
Now, for the first time, vou can check both with toshow when excess air may be reduced safely with- 
a single fast acting instrument. using the new out danger of greater losses from unburned gases, 
Bailey Oxygen-Combustibles Analyzer-Recorder The Bailey Oxvgen-Combustibles Analyzer is 


for industrial furnaces, kilns, heaters and boilers an approved combustion safeguard 


Fuel economy improves as excess air is reduced Ask vour local Bailey engineer for suggestions 
—until unburned fuel begins to show up in the flue gas on application I quipment details in Product 


When this happens, combustion efficiency drops off Specifications E65-1 and E12-5. P31-1 


BAILEY METER COMPANY 


1025 IVANHOE ROAD @® CLEVELAND 10, OHIO 
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TWO BIG COAL-HANDLING TRACTORS 


Allis-Chalmers tractors bring you more power for big- 
ger jobs .. . make more effective use of horsepower, with 
brand new Allis-Chalmers diesel engines and your choice 


Torque Converter Drive 
204 net engine hp 
44,000 Ib 


Here are two tractors that offer you an out- 
standing combination of performance and long 
life with both mounted and drawn equipment 

. a higher rate of production, more time 
working, lowered job costs. 


The HD-16 ideal for 
either dozing or pulling a 
scraper. A rugged, depend 
able producer with the 
ability to do jobs in the 
work range of bigger, more 
expensive dozers 


Choose from two 
outstanding drives: 
Torque Converter Drive, 
with 150 net engine hp 
and 31,600 lb weight or 
Standard Transmission 
Drive, with 131 belt hp, 
and 31,500 lb weight 


of two new drives — the job-proved torque converter 
in the HD-16 and HD-21 or the easy-shift standard 
transmission in the HD-16, Either way, you get a new 
high in tractor-operator efficiency ... a new high in 
work done under even the toughest conditions 


Allis-Chalmers advanced basic design in both these 
tractors brings you such important features as all- 
steel, box-A main frame and one-piece steering clutch 
and final drive case . . . straddle-mounted final-drive 
gears with tapered roller bearings unit construc- 
tion simplified lubrication and service designed 
with better maintenance in mind. What’s more, they’re 
newly engineered throughout to provide big safety 
factors in all components . . . plus outstanding new 
features like the new Allis-Chalmers heavy-duty diesel 
engine, new “wrap-around” radiator guard, husky new 
transmission, new long-life track, and many others 

Learn more about these and other coal-handling 
units from your Allis-Chalmers Construction Machin 
ery Dealer. 


ALLIS-CHALMERS < 





TL 


e are no cold spots and less 
corrosion 

in the 
Ljungstrom 
Air 
Preheater 


II 


In the Ljungstrom, the heat-transfer surface 
rotates alternately through the gas and the air 
streams . . . keeping heating elements 
consistently hotter than other types in 
equivalent service. That’s why there are no 
cold spots . . . and less corrosion 

in the Ljungstrom. 


Even though corrosive action is slow, some 
does take place at the cold end of the 
Ljungstrom. This presents no problem, since 
the cold end is sectionalized to permit 

easy reversal and almost double life. 
Reversing or replacing the cold end does not 
disturb the rest of the elements and 

takes just a few hours. 





Get all the details on the 

Ljungstrom Air Preheater. Send for the new, 
free, 38-page reference manual, 
“Ljungstrom Air Preheaters.” 





TTT) TOLD TOUUTUT PEDO OY OOO) ACO CON) ELON ONY CLOCOTCONY TOTO) LCC) 


~ Advantages of the Lijungstrom Air Preheats 
~ ® Size for size, recovers more heat than any 
« other type. 

. * Red fuel ption. Permits use of 
« lewer-grode fuels. increases boiler ovtput 
® and reliability. 

; * Eliminates cold spots . keeps corrosion 
° 

> 

. 

° 

> 

a 

> 





to @ minimum. 

* Easier, faster te clean and maintain. 

* Requires for less supporting steel and is 
quickly erected. 


The Air Preheater Corporation 0 £0: 42nd street, New York 17, N.Y. 
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Biggest Tractor News in Years... 


the “Euc’ Bit 
Twin Crawler 


Here’s a completely new concept of crawler tractor design 
and performance... the new TC-12 Twin Power 
Euclid. It’s designed and built to give you all the 
features you want in a tractor—more power, easy 
operation, greater workability and accessibility 

for servicing ...and all power train com- 

ponents are matched, with years of ap- 

plication in earth moving equipment. 




































































- Twin Engines— 
365 h.p. delivered 
fo power train 









































SPECIFICATIONS 


see Ra ap gens: — Powered by two diesels with separate Torqmatic Drives 
ai i — -P. ‘ 
ot pgpabemarapmedie: age ° for each track, the TC-12 has 365 h.p. available for tractive 


speeds—3 speed ranges forward and reverse : 
te 8.3 mph effort—a smooth steady flow of power to meet any job require- 
drawber pull (bare tractor) — ment. There's no master clutch and no manual gear shifting ... the 


forward and reverse 54,000 Ibs. low range , 
53,500 Ibs. intermediate operator simply moves a lever to select one of three speed ranges— 
53,000 Ibs. high range forward and reverse—for travel speeds up to 8.3 m.p.h. Maximum 


track width (stenderd shee) 26" drawbar pull is equal to, or greater than, the weight of the tractor 


track gauge 110” 
overall width 11.4” and any attachments. 
— camer ad regis Each half of the tractor is separate and free to oscillate on a single 
i ~~ | . 
eight (excluding s' : transverse shaft. This gives the TC-12 maximum stability and traction 


drawbear height 23 : : 
ground cleerance 20” on rough ground. The tractor can be easily separated into two haives 
eperating weight (bare) approx. 58,000 ibs. for shipment when necessary. 


Never before so much workability! 


EUCLID DIVISION Generat morors corporation, Cleveland 17, Ohio 


@.; Buclid tqetpment qe 


MOVING EARTH, ROCK, COAL AND ORE 
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ROCKWELL BUILT Edward Valves 














































































































































































“A LIST OF MATERIALS 
PU RMA 2 : VALVE 
¢ WHERE ASTM SPECIFICAT! ATED, ATEST REVt A 
itty | NAME OF PIECE REG MATERIAL SPECIFICATIONS MS.NO 
sg 2! ees eT ENTEGRA wi 9007 iat 48: 
} > | osK | | FORGED ALLOY STEEL WITH) ASTM AlB2.GRADE FliwiTH) 227 
ee ME Be _{STELLITED SEATING FACE |COIZ%MAX-CRIV4%-MO 2% 48! 
3_ [STEM COLLAR |_| €VALLOY MAL AlG2,GRADE FG | Biz 
of [DISK NUT T_TEVALLOY ASTM Al@2.GRADE F6 [22 
f__TSTEM T | EVALLOY ASTM Ai®2,GRADE Fé 212 
CAST STEEL C-030 > MAX | pa Ste ape, ‘GRADE WCB 102 
: CAST STEEL C0 20% MAX |AS TM A2i7, GRADE WC6 226 
6 | 8007 [cast STEEL C-O18% MAX [AS TM A2I?, GRADE WCS | 242 
> Teownet——S~S*CS:*~:~C( SS SY STEEL G-O RS GMAX | ASTM A2i? GRADE Wel) 309” 
| 8 [PRESSURE SEAL GASKET) | [ARMCO IRON. 90 8 BHN MAx | MAI LEABLE PLATED 1306 
= | SPACER RING |_| Sree, 
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mc) tees BOLT NUTS | 2 ]STeer ———TASTM Ai94,CLASS | ORD | 124 
st 5 Eu que COLLAR ly TSTee. PLATE ASTMA2I2. GRADE B [us 
| 6 | JEM GUIDE KEY | oe STEEL 4 Ae 1020 yi i 
7 | YOKE BUSHING [+ [east eronze nage So-nt | ss 
BEARING WASHER T 1 [STEEL -EVALIZED AS TM A2i2 , GRADE B + > 
FA ANGULAR CONTACT BAL BEARINGS — SAE STANOARO 4 
emit FITTING t HE. ‘EAD HEAD INOUS TRIAL TYPE 
7t tt A6ssanu aoe TH td STEEL ©-O30,.MAx [ASTM A2i6. GRADE WCB | i 
hg | CROSSARM | CROSSARM KEY me ORNS : SAE i020 ) 
[23 THANOWHEEL BUSHING | _jenass CSAS TM B62 Tae 
[24 [HANOWHEEL LOCKNUT | STEEL PLATE me hi ee a 
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26 ARI WASHER i STEEL- ut asi™ Agi2 GRADE io i} 
7 LANO = waa TM Ai0S GRADE I 
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"29 | BONNET RETAINER RING | | TEEL PLATE ee RA es 
[30 TQONNE? RETAINER STUDS) 6 | ALLOY STEEL TAS TM A193. GRADE 67 208 
L ot de bee HIGH TEMPERATURE PACKING . ae ] 
7” (3. Tock ming | east st 3 OWeTRC NT CT a 102] 
23 {YOKE RING STUDS } | ALLOY STEEL TAS TM AI93, GRADE 67 206 
“34 [YOKE RING STUD NUTS. t ; STEEL [ASTM AI94.CLASS 20 | 127 
[35 | ORAIN NIPPLE | [CHROME MOLYBOENUM SCHEDUL 169 PIPE 225 























EDWARD VALVES, INC. 


ie SUBSIDIARY OF ROCKWELL MANUFACTURING CO. 
EAST CHICAGO, INDIANA 


EDWARD GLOBE STOP VALVE 
PRESSURE SEAL BONNE T ——-WELDING ENDS 


GENERAL ASSEMBLY 




















che iat DATE: AF-3297-5 





Edward builds Globe and Angle Stop, Non-Return, Stop-Check, 
Check, Gate, Blow-Off, Mudline, Relief, Hydraulic, Instrument, 
Gage, and Special Valves ond Strainers. 

















Specify J-M Superex, 


industry's favorite block 


Made trom diatomaceous silica and asbestos 
for all temperatures to 1900F 


7 ‘LL ENJOY greater insulation 
savings with Superex* 

combination of low conductivity and 
outstanding resistance to high temper- 
atures provides greater operating effi- 
ciency and maintenance - free 
service. That's why Superex is the lead 
ing block insulation for furnace work 


Its unique 


longer 


Light and easy towork. Superex with- 
stands temperatures to 1900F indefi- 
nitely with negligible loss of efficiency 
and is so strong that it compresses 
only \%& inch under 6 tons’ pressure per 
square foot. Its light weight, excellent 
working properties and availability in 


UY 


Johns-Manville 


large blocks mean quick, easy, low- 


cost installation 


For high temperature equipment. 
Since its introduction in 1927, Superex 
has received enthusiastic acceptance 
Today it economically insulates 90 
of the country’s hot blast 
Other high temperature equipment 
where Superex has proved its supe- 
rior performance include most types 
of industrial and 
naces and and 
marine boilers, regenerators, kilns, 
roasters, high-temperature mains, flues 
and stacks. 


stoves 


metallurgical fur- 


ovens, stationary 


insulation 


Saves waste—Superex comes in 7 standard thick- 
nesses from 1” to 4’’. Other sizes available on order 





For further information on Superex, write to 
Johns-Manville. Box 60. New York 16. N. Y. 
In Canada, Port Credit, Ont. 


i INSULATION 


MATERIALS “ENGINEERING - APPLICATION 


January 1956—C OMBUSTION 








The R. Paul Smith Station of the Potomac Edison Co., 
at Williamsport, Md., had experienced considerable 
hangup trouble due to wet coal. Now they find that 
“wet ¢ flows much better over stainless-clad steel 
than it did over carbon steel. This is a great factor in 
our it.” Stainless-clad equipment installed to 
date includes three coal chutes and one 36' coal pipe. 
These four units have averaged 3 years of service with 
practica Ly 
factory performance has resulted in Smith Station’s 
planning to replace carbon steel equipment as it wears 


no stoppage of coal flow. Clad steel’s satis- 


stainless-clad steel. 
stent economy is the major reason why clad is 


out wit! 

Cons 
repeatedly chosen for replacement and original instal- 
lation service. This economy results directly from clad 
steel’s built-in qualities—a layer of stainless steel in- 


tegrally and permanently bonded to strong, low-cost 





LU 


These three 
clad steel co 
Potomac 
Station hav 
trouble-free 


2, 2 and 


respective 


carbon steel backing plate. This combination provides 
lower initial cost than solid high-alloy plate, yet pro- 
vides the same long-term, maintenance-free protection. 
Clad has repeatedly demonstrated its ability to provide 
as much as 10 years’ service without any measurable 
loss of gage. With hard use clad steel develops smooth, 
mirror-like finish that means free coal flow 

For detailed information on stainless-clad steel’s ex- 
ceptional performance in coal handling service, write 
for Bulletin 740. Lukens Technical Service Department 
is available to work with your builders and engineers 
to put clad to work for you. In addition we will supply 
the names of qualified equipment builders who are 
experienced with your problems. Write to the Man- 
ager, Marketing Service, 684 Lukens Building, Lukens 
Steel Company, Coatesville, Pennsylvania. 


NS Be bat ee 70 2 


LUKENS STEEL COMPANY, COATESVILLE, PENNSYLVANIA 


PRODUCER OF THE 
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WIDEST 


RANGE OF TYPES AND SIZES OF 


CLAD STEELS AVAILABLE ANY WHERE 


19 





Support Pi 
£ size 


R Constant 
extended range o 


of 
out) for the largest Size — 

smallest size. 
The Model R prov ides cons 

matically .ct for all positio 
rained throughout the 
le bearings minimize friction. 

Suppor are individually calibr 
ified. All Model R Constant- 
points of field adjust- 
of, of this adjust- 
for plus oF 
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ability 1 @ 
minus chang ad. Fi 

by rurning 4 i ad adj ent bolt. 

Grinnell desig® acture and distributes a com- 

i i a every piping 

require _ Grinnel ins an experienced staff of 

the field — ready to assist you Of the job W ith 


engineers in 
any piping problem. 


GRINNELL 


AMERIC 
A‘S #1 5 
UP 
PLIER OF PIPE HANGERS A 
ND SUPP 
ORTS 


Grinnell C 
ompany, Inc 
Providen 
ce, Rhode Is! 
and 
Coast-to-Coast Network of 6 
° ranch We 
rehouses and 
Distribut 
ors 
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red p 

pe hangers and suppo 
rn er un 
» ond hecting unit heoters 
- specia'ties sive 
woter wo . 
rks super 
pplies 


efat 
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. 
Amco 
> air condition 
So oning systems 


tic sprink 
er fire 
protection 
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Consulting Engineers: Sargent and Lundy 


GENERAL ELECTRIC TURBINE-GENERATOR IN WILL COUNTY STATION, PUBLIC SERVICE CO. DIVISION, COMMONWEALTH EDISON CO. 


New Developments in G-E Cross-compound 
Turbines Offer Greater Operating Economy 


Keeping | + the elec 


tings I fheiencies with resultant fuel savings ars pressu! 





Gener E t levelopments in cross mpound turbines jiency i typical 250,000-kw cross-comp« 





An application of this desig: ni 2 in th l int int nucn a ind i 
Statior ft Public Service Company Division, Commor . 
: 5 C oo T 2 Because there are two sections, cach is comparatively short 
¢ : . a incens .} his inst hee . 
. a feature helpful in making more mpact statior rrang¢ 
t s effort ; i progress 
. 4 * | 
nents. Some oss it fitted into exter 
t tilit ar to imp e the effici ft . 
P to pr ° . ‘ sions of existing stati that t accomm date othe 
‘ ; lesigns of « il rating 
We] tior ! t ind low-pressure sectiot llows greater The best General Electric turbine t i 19 percent 
it The 1800 spec it low - press less fuel per kilowatt-hour t! the most efficient unit of 20 
t ) permits use of long t-stage bucket ears ago. The opportunity f tin ent offer 
fficic tl aust { ssul a challenge that is being met by the ingenuity and creativity 
T g eSS sectior pposed-flow desig yf many G-E people in research, engineering, and manu 
t gradient ith t the ] facturing. Large Steam Turbine-Generat Department 
tort trating high steam temperatures in General Electric Company, Schenectad N. Y ‘ 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


8 “BUFFALO” 


INDUCED DRAFT FANS 


\ 


~2,800,000 Ibs/hr of 
POWER-PRODUCING 


STEAM 


The eight “Buffalo” Induced Draft Fans above serve the four 
reheat cycle steam generators of the 400,000-kw Wabash River 
Station of the Public Service Company of Indiana, Inc., above, 
right. It takes a lot of air to produce power—and the source of 


air must be as reliable as the fuel. This is why “Buffalo” is the 


BUFFALO 


170 MORTIMER ST. 
PUBLISHERS OF “FAN 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT 
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choice for the punishing induced draft job 
in so many utility stations as well as in industrial power plants. 
Write for Bulletin 3750 and see why “Buffalo” Forced Draft, 


Induced Draft, Gas Recirculating and Primary Air Fans give the 
7 £ 


dependable air delivery your boilers need for top output! 


FORGE COMPANY 


BUFFALO, NEW YORK 
ENGINEERING” HANDBOOK 


Sales Representatives in all Principal Cities 


EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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Valves may look alike on the surface. Their 
performance is another story. And the in 
side story of Powell Valves is that ever) 
Powell Valve has Performance Verified 
X-ray and gamma ray inspection—ex- 
amining the very structure of the metal it- 
self—are two of the many ways that Powell 
can make absolutely certain that Powell 
Valves will give dependable flow control 
Every part of every valve must pass 


rigid inspection. As a final step in manu- 


story : 


facture, every Powell Valve is subjected to 
an actual line test. Because of Powell's 
pains-taking quality control, valve repair is 
cut to the minimum and plant shut down 
through valve failure is substantially re- 
duced. Records from refineries, power and 


industrial plants the world over prove it. 


Consult your Powell Valve distributor. 
If none is near you, we'll be pleased to tell 
you about our COMPLETE quality line 
which has PERFORMANCE VERIFIED 


The Wm. Powell Company, Cincinnati 22, Ohio... 110th YEAR 


POWELL VALVES 


BRONZE, IRON, STEEL AND CORROS 
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problems in water conditioning... 


SERVICE 


a 


a 


RINSE 7.4.4 


——— 
- rr fue, 
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REGENERATE 
— 
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SIMPLIFIED CONTROL 


Cochrane 
Hydromatic Valve assures 
easy, accurate control 


COCHRANE ZEOLITE SOFTENER DELIVERS WATER 


re s by p te A mmonly 


of ion exchange equipment nhs map nang 


Here 


rated nest of 
constructed that 
ring operation. Compa 
pilot reduce operating error 
ithout danger of cont 


yf scoring 


e First! 


Representotives principal cities in U.S. T 
Lo Spezic, taly, Mex ty, Mex Hovar 


Puerto ® "4 Howa 


Cc ©) R P @) ~ A T I Oo N — Metal Products Division—Custom t 


3109 N. 17TH STREET, PHILADELPHIA 32, PA 
NEW YORK . PHILADELPHIA . CHICAGO 


Demineralizers + Hot Process Softeners + Hot Zeolite Softeners + Deolkalizers + Reactors + Decerators « Continuous Blowoff Systems + Condensate 
Return Systems + Specialties 











Look! I can buy coal 
for much less a ton 
than you're paying. 





I used to buy that coal too, but it costs 
more per million BTU’s with a whole lot 
more in hidden costs. 


What do you mean 
by “hidden costs”? 





That coal you’re talking about is high 
in ash. So we were buying ashes at the 
coal price, paying freight on them from 
the mine, then paying to have them 
hauled away. Your “‘cheaper’’ coal 
clinkers; it smokes; it fouls the tubes. 
That means higher labor costs and higher 
maintenance. Now I pay more per ton 
and save thousands of dollars a year. 


Coals produced 
on the C&O are 
tops in quality. 





A C&O combustion engineer showed 
me why this grade of coal would work 
best in our type of installation and our 
experience has shown he was right. You’d 
better get some expert advice. It can save 
you money, too. 


rn 
=? 
‘ > A) 
er 

There's @ lot more to buying coo! | oO} 7 R il 
thon the cos! per ton. Why not contact Cc hesapea eB and io al way 
coal producers on the C&O to solve errs 
your porticulor fuel requirements, or ) 
write to: R. C. Riedinger, Genera! Coal " i 4; 
Traffic Manager, Chesopecke and Ohio WORLD'S LARGEST CARRIER 


Railway Compony. Terminal Tower, a y 
Cleveland |, Ohio a 


OF BITUMINOUS COAL 
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“DESIGN OF PIPING SYSTEMS” 
. (Second Edition) 


CONTENTS 


Strength and Failure of Me.- >0's 

Design Assumptions, St-- .- ' valuation, and 
Design Limits 

Local Components 

Simplified Methods °-- 

Flexibility Analysis ~y the General 
Analytical Met. +! 


‘lexibility Analysis 


Flexibility Anal.-:, oy Model Test 

Approaches f-.- \* ducing Expansion Effects: 
Expansiory. »~i’ its 

Supportin... 2e training, and Bracing the 
Pipine >, s.em 

Vibro’. : 


His*ory und Derivation of Piping 


/revention and Control 


“ey «bility Analysis 
Deri vation of Acoustic Vibration Formulas 


C'rarts and Tables 


As temperatures and pressures increase in steam-electric power 
plants, the problems involved in designing, engineering, and fabri- 
cating main and reheat steam piping multiply themselves many 
times over. This emphasizes, more than ever, the value of the long 
experience, in the laboratory and on the job, of The M. W. Kellogg 
Company 


More ey 
experience and ability to tackle each new power piping project in 


leader in the power piping field. 
dence of M. W. Kellogg’s accumulated piping design 


its stride, is the company’s new 400-page book, “‘Design of Piping 
Systems’’—to be published shortly by John Wiley & Sons. The 
most comprehensive work ever made available publicly on the 
physica! design of piping, it is one of the many ways M. W. Kellogg 
cooperates with consulting engineers, engineers of power gener- 
ating companies, and manufacturers of boilers, turbines, and allied 


equipment. An outline of contents is shown above. 


FABRICATED PRODUCTS DIVISION 
THE M. W. KELLOGG COMPANY, 225 BROADWAY, NEW YORK 7, N. Y. 
The Car , g npany, Lid., Toronto « Kellogg International Corporation, London 


BSIDIARLES OF PULLMAN INCORPORATED 





POWER PIPING~-—-THE 
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M. W. KELLOGG’S 


DESIGN 


EXPERIENCE 


KEEPS PACE 


You can be sure of getting your copy of this limited edition 
of ‘Design of Piping Systems” by writing now to M. W. 
Kellogg, asking to be notified as soon as the book is avail 
able. Ask also for the new, free, 12-page booklet, “Piping 


Flexibility Analysis,"” which shows how M. W. Kellogg's 


1 


various flexibility analyses techniques can it piping design 


and construction costs 


KELLOGG oS 
wy 


VITAL LINK 





Technical foul, tied score and a few seconds to go! That calls 
for a specialist ...same as with high-pressure and high-temperature pip- 
ing. Many leading power and processing plants prove again and again 


the wisdom of segregating this highly critical type of construction and 


calling upon the specialized experience of the Mitchell organization. 


Basket? 


WESTPORT JOINT 


PATENTE 


W.K. MITCHELL & CO., INC. 
Philadelphia 46, Pa. 


MITCHELL Pipi; 


PIPING FABRICATORS AND CONTRACTORS 
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Bartlett-Snow 
coal handling 


a Monaup 


@ The illustration above shows the Montaup Electric 
Company’s Somerset Station after completion of a 60,000 
K.W. extension that increased the total capacity of the 
plant to 210,000 K.W. The new coal handling equipment 
required — built and installed by Bartlett-Snow to Stone and 








Webster specifications — includes conveyors, weightometer 
and tripper. It connects into the old system at the south end 
of the plant, and is carried through a gallery built on the 
roof to discharge coal into the new bunker at the north end 
of the plant. For new plant projects, modernization pro- 
grams, and additions and extensions to existing facilities, 
call the Bartlett-Snow coal handling engineers. 


DESIGNERS 


as 
Et 
¢\* 
E* 


“Builders of Equipment for People You Know” 


General View of Somerset Station 
Montaup Electric Company 
Stone and Webster Engineering Corp. 


Consulting Engineers 


Bartlett-Snow Belt Conveyor Tripper 
Over New Bunker 


View of New Belt Conveyor Gallery 
Built on Roof 





Dividends from this Crane valve over 30 years... 
6%, billion kilowatt-hours 


There is nothing special about this rising 


Over thirty years ago, this 30-inch Crane 
steel gate valve was put in service at 
Commonwealth Edison's Crawford Station 
in Chicago. 


As of May, 1955, unit No. 1 on which 
this motor-operated valve is installed, 
had been in operation more than 150,000 
hours. Total power output generated 
with this valve in service was approxi- 
mately 6,750,000,000 kilowatt-hours 

The valve reheat steam 
with working conditions of 100 psi. at 700 
degrees F. Never out of the line, and 
given but routine maintenance attention 
since installed in 1925, the valve’s per- 
formance remains completely satisfactory 


is on service 


Seating action is positive and tight; bon- 
net-joint and stem seal are tight; opera- 
tion is smooth. 


stem, cast carbon steel valve — nothing but 
its dependable Crane quality. Develop- 
ment of steel valve castings was pioneered 
by Crane; long life and low maintenance 
are deeply rooted characteristics of Crane 
valves. 

In steel valves, as in other materials, the 
Crane line is most complete: gates, globes, 
angles, checks and stop-checks— bolted, 
Pressure-Seal, and Lip-Seal bonnet de- 
signs—screwed, flanged, or welding ends 
sizes up to 24 in.—pressure classes up to 
2500 psi. 

Your Crane Representative can give 
valuable help in specifying and ordering. 

Crane Co., General Offices, Chicago 5, 
Ill. Branches and Wholesalers serving all 
industrial areas. 


CRANE... 


VALVES & FITTINGS «© Pipe « KITCHENS © PLUMBING © HEATING 
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I-R Condenser and Pumps 
Serve Oklahoma Gas & Electric’s 


QUTDOOR GENERATING STATION 


A | 
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in 1953, the 81,500 kw Arbuckle Station of 
& Electric Co., at Sulphur, Oklahoma, is the 
r-type station as well as the largest single 
the OG&E system. More than two years of 
ion have now demonstrated the soundness of the 
’ ‘ ngersoll-Rand two-pass, 60,000 sq ft. rectangular 
well as the dependability of all component: surface condenser installed beneath the 66,000 kw 
turbine generator 
the 


lipment i service at Arbuckle Stati includes 


with I-R air tor and priming 


30,000 gpm, each driven by 750 hp 450 rpm 


to above) 


. t te numr 
ndensate pu ps 


feed pumps, 755,000 lb/hr, 1235 


m service air compressor 
equipment of proved dependability and long-range 
yersoll d. Your . tative % » als 
Ingersoll-Rand. Your I-R representative will be glad One of two I-R S-stage double-case type boiler-feed 


compression, evacuation or condenser pumps, driven by 1750 hp 3600 rpm motor 


Ingersoll-Ran 


11] BROADWAY, NEW YORK 4, N.Y 10-309 


mping, 














PUMPS * COMPRESSORS * CONDENSERS * VACUUM EQUIPMENT * GAS & DIESEL ENGINES * ROCK DRiLiS + AIR & ELECTRIC TOOLS 
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Electrode Breakage is no problem 
in Buell “‘SF’’ Electric Precipitators 


maintain Center 


nocd 
A 2H IUN he WEEN 


Dh ‘ q No Uive” 


| Yi 
—) . 


i 


“—_ Par 


Besides eliminating efficiency drops and “shutdowns” due to electrode 
breakage, Buell’s unique Spiralectrode permits higher and more constant 
emission, extra efficiency. Also, Continuous Cycle Rapping—another Buell 
exclusive—keeps electrodes constantly clean for maximum performance! 


For more specific data 
Buell Cyclones offer two “extra-efficiency” about Buell’s extra efficiency, 
advantages: (1) exclusive shave-off which write Dept. 70-A 
harnesses double-eddy and puts it to work, Buell Engineering Company, 
and (2), large diameter design which 70 Pine Street, New York 5, N. Y. 
eliminates clogging. 


Buell’s Low Resistance Fly Ash Collector 
combines top efficiency with low draft 
loss, for natural or forced draft installa- 
tions. Ideal for boilers from 100 to 
2000 BHP 


MECHANICAL \ =) 
2 \ al Experts at delivering Extra Efficiency in DUST COLLECTION SYSTEMS 
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Beyond Coordination—What? 


the ver of the program of the highly successful 


Nuclear Engineering and Science Congress and Inter 
ic Exposition held in Cleveland in Decem 
Coordinated by Engineers Joint 
This 


first time that a large technical meeting involv 


national At 
I words 

6 engineering and scientific groups 
societies has been coordinated, 
first time that 


mmuing have so effectively superseded con 


professional 


well be the the interests of 


society autonomy, semority and preroga 


specific, the five-day technical program 
f fifty sessions averaging five papers each. 
committee under the experienced chair 
Donald L. Katz of the University 


rranged the papers in ¢ ich session accord 


lessor 


matter he results were as follows 


with papers sponsored by one society 
with papers sponsored by two societies 
with papers sponsored by three societies 


ith papers sponsored by four societies 


is been alternately heralded as the fore 
w era of peace and condemned as the poten 
know it 
that of pro 


toward the unification of the engineering 


civilization as we But in 


m appeared in a new guise, 
1 it did this because of a magnanimous 
the 
h id 


Engineering 


e Nuclear Engineering Division of 
Chemical 


International 


Engineers which 


Nuclear 
the University of Michigan in June of 


titute of 
first 

1954 

ise of a professional society having estab 
in sponsorship and programming in a 

Instead of selfishly 
Institute 


int technical area 
se prerogatives, the American 
ngineers generously offered to work with 
Joint Council in planning wider engineer 
iety participation in the 1955 


id Science Congress The enthu 


ition 26 


ittests to the 


organizations in the recent 


decision 


wisdom of this 


nhe ird 


neeting 


ety cooperation of a type u 
effective 
Dean 


University and his working 


ichie ved under the 
hairman of the Congress 
lumbia 
the participating groups As 
of the engineering profession has receiv 


ind the Engineers Joint Coun 
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achieved stature But coordination ts only 
first step, though an important one 
Nuclear 


encourage the Engineers Joint Council to take 


greater 
Success of the 
should 
another 


Engineering and Science Congress 


bold step forward in the ultimate quest for unification of 
the engineering profession 


Supplies for the Nuclear Field 


Year's end alwavs brings with it the inclination to look 
back on past achievements and failures and, at the same 
time, to try and what 
picture of this portrays the final model of the 
Calder Hall Station of the United Kingdom Atomi 
Energy Authority Chis installation slated for opera 
tion in 1956 is believed to be the first 
nuclear power plant to go on the line. It will, of course, 


guess at lies ahead The cover 


ISSUC 


central station 
usher in a new era albeit its design is already appraised 
Just 
how rapid the rise in relative importance of the nucleat 


as an example of an earlier experimental stage 


energy source to the power industry as a whole will be 
dependent to a marked degree upon the ability of the 
manufacturers supplying the industry to keep pace with 
developments It is this conjecture that leads to 
speculation 


When the 


regulations 1n 


under the rious security 
World War II restricted all 


nuclear 


government 
lorce since 


study and development of energy to its own 
sponsored agencies, firms of all stripes competed actively 
on any and all supply requests let out for bids. Some 
of these took 


to establish a position in the nuclear energy field 


firms knowingly i loss on various project 


Phat 


necessary thanu 


stage we feel is pretty well past Che 


facturing tools and techniques for the presently proposed 


nuclear reactors are known and realistic bids can be 


made The 
these tools 
realist 


manufacturer has to risk his capital in 


and techniques and unless his bids are 


enough to permit a fair margin of profit the 


industry 
of thinking 


developmental program with private partici 


pating will grind to a halt rhis to our way 


would be unfortunate if not disastrou 

rhe shape of things to come then, a $ al 
higher capital stake to get int stay in 
Along 


i drop-off 


increasingly 
the nuclear energy equipment 
this heavy outlay 
in the number of manufacturers capable of 
risks that seem 
field The end result 
However, 


busine 
will be 


or willing to 


suppl 


with capital there 


undertake the cor inherent in 
this 
be a battle of the giants 
with it the 


begets progress 1n its 


npetitive 


relatively new could well 


such a battle car 


ries elements of active competition which 


wml right 





Projected Cost Outlook for 


Conventional Power 


x 


By J. H. HARLOW 


Mechanical Engineer, Philadelphia Electric Company 


New fuels and new methods of power 
generation quite naturally engender en- 
thusiastic proponents. At times, how- 
ever, economic reality must be introduced 
to bring the picture into perspective and 
balance. This is what an experienced 
power engineer whose company is actively 
engaged in pioneering ventures in power 
plants utilizing both conventional and 
nuclear fuels has sought to accomplish in 
the article that follows. 


yu have heard a great deal of very encouraging in 


formation regarding the probable costs of producing 
electric power from atomic energy in the very near 


future lam that you are thrilled and excited about 


the prospects 


plants just as I am 


sure 

putting this new fuel to work in our 
in so far as I firmly believe 
will be a fuel of the 
these plants will not be built 
1 dollar advantage when compared 


power 
that 
However, in the long 
until they can prove 
fossil fuel plants 


itomic energy basi future 


run 


with his dollar advantage 


ery real and reasonably well assured 


ill costs such as insurance, wastes dis 


sal, true costs of fuel and fuel preparation and taxes 
Che first 


will show 


reneration of atomic-electric 


% 


power plants 


us many, many means [tor reducing costs, tor 


cutting corners and for making improvements They 


also will probably show us many new problems some of 


which, likely as not, we have never dreamed existed in 


spite of all the very capable talent which has been assem 
bled on this work rhis generation of plants cannot and 


does not need to justify its existence on a competitive 


basis. Neither will the second generation of plants be 


required to show any real economic advantage, although 
I would suspect that im certain areas there is a very good 
that 


that from the third generation on, atomic-fueled plants 


chance they will However, I am of the opinion 


they can be shown 
bottom of the 


will be installed only when and where 
to produce a definite advantage at the 
year's financial statement 

rhis does not mean to imply that in two generations 
of experimental and semi-experimental nuclear plants 
we will need to learn everything there is to know about 
such plants or that there will be no opportunity for im 
It only means that 


costs must be reduced to the poimt where they are ap 


provement from that time forward 


proximately equal to that of the conventional plants in 
the higher cost areas 


* Presented before the fourth annual confe Atomic Energy in Ir 
the National Industria nference Board, October 2' 
{ the three-day meeting may be obtained 
160 Park Avenue. New Vork 22.N. ¥Y 


rence on 
fustry sponsored by 
| Tramecripts for « 
for § from the Conference Board 


se ss00T S 


M 


Now in order to situation 
facing the growth of nuclear power plants, I have been 


reque sted to establish a frame of reference by presenting 


appraise the competitive 


some facts regarding present-day costs of producing elec 
tricity in fossil fuel plants of current design and by dis 
cussing briefly some of the developments which may be 
anticipated in the near future 3y near future, | 
the interval of say five to fifteen years during which the 


mean 


first and second generation of atomic-fired boilers will 
have been designed, built and tested 

If you look at a map of the United States on which 
fuel costs for the different states are marked, you would 
note very quickly that fuel costs vary widely in different 
In New England, in the Mountain 
iround Chicago and in a few other areas fuel costs 
in the 


parts of the country 
states, 
as supplied to the boiler at the present time are 
In the 
comprising Texas and the lower Mississippi Valley, 


irea roughly 
fuel 


order of 35 cents per million Btu 

costs at plants are as low as 10 or 15 cents per million 
Btu. Thus just within our own country the range of 
cost of heat to be delivered to our turbines is at least 
ind though I am only slightly familiar with 
in the world, I 


places where costs run as high as SO cents per million Btu 


three to one 


costs elsewhere im sure there are many 


to Fuel Cost 


Relation of Investment Cost 


Now it is an interesting circumstance that, in a rough 
sort of way, investment costs per unit of capacity in the 
low fuel cost areas run less than they do in the high cost 
his 1s the different 
In the first place, higher fuel costs have justified 
heat cycles 
But 
it so happens that 


areas consequence ol two very 
causes 
more efficient and therefore more expensive 
ind the installation of more expensive heat traps 
more importantly, in the second place, 
the fuels in the least expensive areas are gas and oil which 
do not require heavy investment in coal handling facili 
ties, bunkers, pulverizers, ash handling facilities, fly ash 
collectors and the like 


and sunnier climate on the average and less building is 


Also these areas enjoy a warmer 
required. These items put together will total from $25 
to $50 per kw 
fuel-cost areas, namely, higher labor rates and material 
Not only is it more expensive to 


Phere is a further penalty against high 


ind equipment costs 


build comparable plants in these areas but costly auto 


mation is likely to be extensive 
So with these factors in mind, I would like to consider 


the actual present day situation relative to the cost of 


more 


electric power production in two widely separated areas 
by considering typical plants in those areas in order that 
is to the of the 
competitive situation with which nuclear power plants 
These plants ire near the top 
and bottom of the scale of costs per kwhr in U.S.A 


i basis may be set in your minds nature 


would be faced today 
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<ample, there is a plant in the Northeast area 
t about $180 per kw of capacity and which 


COST 


il costing between 35 and 40 cents per mullio 


For « 


burns co 
Btu Phis plant, 
for top efficiency and includes all the latest developments 
The heat than 
northern area 


j 


for obvious reasons, has been designe 


pointed toward that end rate is less 


per kwhr. It 
re must be equipped with very expensive dust 
ompletely enclosed building in order to 


10,000 Btu is ina urban 


and the 


\ a nuisance in the neighborhood and to 
guard the equipment and personnel against severe winter 
weather lo produce electricity in this plant costs about 
kwhr, made mills for fuel and 
ind 3 
per cent return and 75 per cent load 


up of 4 
mills for capital costs, 


S.0 mills per 


ig costs 


n he other end of the scale is a new plant in 
the South Central part of the country Here the fuel ts 


natural gas cents per million Btu 


With su 


which costs only 12 
heap fuel, it is not expedient to spend so much 
nate in efficiency so the heat rate of this plant 
Also gas fuel does not re 
equip 


per net kwhr 
ive fuel handling and 
dust collectors and ash transporting de 


Further, the weather is mild and the 


preparation 


1 


plant is totally outdoors 
irticular plant for about $120 per kw of capacity 
mulls per 


hus it was possible to build 


this p 


nt the overall costs are about 4 


of 2'/, mills for fuel and other operating 


nills for capital, computed on the same 


the Northeast plant just described 
fore, is a range of nearly two to one in ele¢ 


be found within the limits of our own 


nN 


ign and not 


ration at any given time. And thi 
Since 1905 heat rates have de 
Btu than 


end is not For ex 


ondilton 


10,000 


kwhr to less 


rout per 


creasea 
kwhr, and the yet 
Company, the Philadelphia Electric Com 
is on the a supercritical pressure 


| 


which 


UUM 


boards 


will set new standards in size and 


plant does not stand alone in representing the 
electric power plant design. The first full scale 
perate above the critical steam pressure is now 
tion at the Philo Plant of the American 
lectric Co. system and a third one is on order for 
Illuminating Co All three units 
e electricity at 8500 Btu per kwhr or less 

hia Electric Co. unit being the largest of 

ely 325,000 kw, and operating at the higl 
5000 psig and 1200 F, will 
a design heat rate close to 


stru 


Electric 


nd temperature, 
ficient, having 
whr 
hink that such a plant would cost substan 
plants designed for the current steam 
tually, however, the unit cost has been 
little if at all 
wonder, with 


itomic power just in the 


ire spending so much effort toward 
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The 


greater economy of conventional fuels answer 1S 


really twofold 
it is traditional in the electric power 


In the first place, 
here 1s 


game never to be satisfied with past results 
always the opportunity to do a little better whether that 
a little more 

Phe 


road 


be in reducing costs, or making machinery 
dependable, or of improving the efficiency super 
critical unit is another milestone along the As an 
example of what has been accomplished, the heat rate 
third of that of the industry 
advance had 
S.A. in 


coal a year; at the 


of this unit 1s about one 


thirty 
estimated electrical demand in the I 
1000 million tons of 


years ago If no been made, the 


1965 would 


require about 


efficiency of the supercritical unit, the requirement 
would be only 350 million tons of coal per year 


(nd in the second place, for a great many years fossil 
fuels will continue to supply the great bulk of the electric 


power used in this country Even the most optimistic 
estimates seem to indicate that by 1980 or 1985 possibly 
as much as 25 per cent of the fuel used may be nuclear 
the capacity in 


atomic furnaces in the boilers 


and that possibly 50 per cent of new 
| ] 


stalled at that time will have 
Even when all new capacity depends on fission or fusion 


the existing plants will continue to operate and to c 


sume coal, oil or gas. Under these circumstances and 


when it is considered that our reserves of conventional 


fuels are very limited, it is apparent that it 1s vital to con 


serve our supply as much as possible, and this can be 


most effectively by designing for the best possible 


done 
thermal efficiency 


rherefore, and this is the point I am endeavoring to 


make, the fossil fuel plants of the future u be more efficient 


than those of the present and the competitive situation facing 
the nuc ints For 
example, if the heat rate of Philadelphia Electric Com 
pany s new plant were used in computing the costs for 
the Northeastern plant cited earlier, the cost to produce 


i kwhr would be down by */, mill 


ear p wi be more severe as lime foe on 


Plant 


Foreseeable Improvement in Conventiona 


And this is not the end of the foreseeable future im 
provement in fossil fuel plants. Already the 
are working on a combination gas turbine 

cycle which will further reduce the fuel costs of the North 
eastern plant '/, mill per kwhr. Thus, say in 15 years 
it is reasonable to expect that even in areas where coal 
costs 35 cents per million Btu, the cost of delivered kwhr 
will be in the order of 7 mills, down | mill from present 
How much further efficiency will be improved and there 

future can tell: but unless 


designers 


and steam 


fore costs reduced, only the 
the zeal of power plant engineers and designers is much 
less then than now or in the past, it is safe to say that 
more and more ingenious ways will be discovered for 
doing an even better job 

In order to complete this look, we should ask ourselves, 

will be the 

fuel costs for conventional plants? 

The Handy-Whitman 
station construction costs indicates that 
1955 more than doubled. However 
same period, the cost per kw of installed capacity ros 
In fact, since 1950, the cost per 


what future trend in construction costs and 


steam 
from 1940 to 
during this 


index of public utility 


costs 


only about 30 per cent 
kw has been reduced slightly for new large plants. As 


most of you know, the fact that we have kept the cost 


35 





per kw down resulted from larger unit sizes, elimination of ‘uclear Energy and the Cost of Power 
spares as equipment became more reliable, less expensive But one thing is certain. When the cost of producing 
buildings, more outdoor design, greater efficiency, et kwhr someplace is less expensive with nuclear fuel than 
with fossil fuel, then a nuclear plant will be built in that 
place. And the spread in cost need not be very large to 

ourse, the improvements which the steam engineer cause the building of the plant in that place And this 
+ to make should be of vital interest to the atomic en gives me an excuse to make an observation relative to a 
for as soon as the atomic engineers are abl misunderstanding which the public seem to have and 
untage of higher pressures and temperatures which I believe we should undertake to correct Fre- 

n cycle, not only will the atomic fuel costs g quently statements have been and are being made about 

will the atomic investment costs h the abundant and cheap”’ electricity to be had in the 

of the atomic plant can be made to operat: future as a result of the use of the atom for its production, 

per kwhr instead of 12,000 Btu per kwhr us though to imply that electricity is ‘‘restricted and ex 
being considered, a given reactor m 


Our estimates of costs of the more advanced designs indi 
cate that the unit cost will be increased little if any 


pensive today I suspect from the conversations I 
‘ } no + ’ , " TY ‘ ‘ 1 
producing one and one half times as many have had with certain non-power folks that they have 


nd therefore the cost of the atom been taught to expect that, sometime soon, their electric 


1, <i : " ; 
reauced ¢ mira bill will be cut in half or more All of us here know, 
x which should injected int li of course, that the bulk of the costs of providing service, 


t I 
between atomic and particularly to the small business and residential cus 


this: our supplies of tomers, is in the cost of the money needed for the physi- 
therefore the price i cal plant to supply the service and that the very small 
t future And strang changes which atomic fuel may create will have an insig 
lowest cost fuels said ti nificant effect on the customer's bill 
this may [he most important thing is this, that we can look for 


‘* 
ward to the long range future in the confidence that when 
havea the fuels we conventionally use today are gone or too ex 


ly of a new fuel of adequate 


igineers to 
idy, because ther pensive, we will have a | 
ventional today quantity to assur« that electric power will continue to 


su] 


be ibundant 


C-E Establishes 
Nuclear Engineering Center 


Combustion Engineering, Inc., has contracted for the 
purchase of a 530-acre site in Windsor, Connecticut, on 
which it will build a Nuclear Engineering and Develop 
ment Center 

The Center will comprise facilities for the complete 

it of nuclear power reactors, for 

nstru ym ¢ tor cores, and for the manufac 
related atomic fuel elements. Costing upwards 

lion dollars, the Center will begin operations late 

ur and by 1957 will employ several hundred 

people in its various departments, largely engineers, 
scientists and technicians Stone & Webster Engineer 
ing Corporation have been engaged to serve as architects 

1 engineers 

\ large engineering and administration building, a 


critical experiment facility for studying the physics and 


nuclear characteristic or cores, a ‘‘hot’’ labora 
tory and a fuel element fabrication plant, together with 
related metallurgical, chemical and physical testing lab 
oratories, are to be erected Personnel of the company’s 
Nuclear Power Division and Reactor Development 
Division will be transferred from New York to Windsor 
is soon as the buildings are ready for occupancy 

@ COPY OF CATALOG Gr¥lNO FUL’ SESCEIF TION an0 CPCSCC Ree O4TS BERT UPOR BEQUEST All — = 7 cureng : “ ilitie : u - lsor will be the 

specialized type required for the production of 


ligh ymponents such as reactor internals, control 
mechanisn ’ The facilities will be designed 
to contiorm to all C. safety requirements 


POOLE FOUNDRY & MACHINE COMPANY WOODBERRY, BALTIMORE, MD All ‘“‘heavy”’ re x work will continue to be done in 


the Company's main manufacturing plant in Chatta 
nooga where reactor components thus far produced by 
‘ / 


the Company have been fabricate: 
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ASME Annual Meeting In Review II— 


unexplored field wherein lies the greatest opportunity 
for potential reduction of total production costs 


When purchasing a new unit engineers have been able 
capital expenditures for such 


r report of the recently concluded annual 


the ASME carried in the December Com 


highlights of the meeting were given and 
:pers of direct interest to the power field. ‘2 Justly additional 

space @utomatic equipment through economic studies which 
: accurately evaluate the resultant operating labor sav 
looks over a pro 


ywever, a number held over for 


ire abstracted below 
ings. At present, when a company 
may recognize certain features, that if 


Power Plant Maintenance posed design it 
retained, might result in excessive maintenance If 


detailed maintenance costs could be predicted ic 


G. V. Williamson, Union Electric Co., selected for his 
\ Control in Steam Power Plants curately, they would be weighed against capital costs 
ever-important prob- when purchasing new equipment, thereby obtaining 
optimum selection of equipment from a total cost view 
It is questionable whether we know the param 
to evaluate certain maintenance costs 
it deal of further study ; dis 
if the mass ol 


faintenance 


ipeT 
nson saw it one of th 
peration of steam power plants is the es 
peration, and continuing evaluation of point 
nt-maintenance program Such programs eters necessary 
It appears that a gre 


cussion is necessary to get the greatest use« 
naintenance costs data all operating utilities possess 


is necessary to analyze 


iluate because plant variations in op 

ms, equipment, fuel, and many other 

i nature they cannot be 

ly On ( hand, In striving toward this end, it 
the factors that constitute maintenance costs As the 


iuthors see the picture now 


I pir 


é in any stu 
nts in plant heat rates grad 
point of diminishing return, the power it appears that the major 


k further into the 


operator must loo factors affecting these costs are: original design, manag 
rovement in all areas of of ing nent policy, planning, organization and @pst-account 
rators know, the rram ing system. Each of these points were discussed 


I 


f successful operat = 
V. F. Estcourt, Pacific Gas and Electric Co., in the 
paper “Plant Management and Other Factors Affecting 


(,enerating stations 


mb, and current 


will cost each vear roughly 


Li 


t steam 
n pr referred to his earlier paper ‘Manpower and Other Fae 
tors Affecting Operating Costs 1n 
tions’ wherein he established fuel costs as repre 
; t of the total production cost and maintenancs 

t ibout 10 per cent 


ment. With the large power g Maintenance Costs in 


ten years, 
steam (Crenerating Sta 


senting 


priority lis ind operating charges amounting 
iuthor ny ' Lp] A ibvious advantag i higher thermal efficienc 

the following aspe: on 
sement s t Estcourt turned his attention 


vered in the earlier 


hermal po 


of the to 


ts whil 


Although direct maintet 
tatoo! COT prist 
duction, 


unit 1S l 
court's thir to the 

job msiderably 
entire control 
ost i 


i mat nan ( 
factors which influence the 
ine, and this includ 
relating to equipment d 
fuels, manpower utilization and 1 
The limited statistical value of 


ivailability was discussed, and the c 
ulability’’ was introduced 


Maintenance Factors Affecting Produ tive 
W. F. Oberhuber and C. W. Watson, ing techni ind physical complications, together with 
lectric Co., began by considering total larger sizes and greatly expanded generating 


Tut 


for a redistribution of respon 
vel his has created a demand 


I 
] ten 
I n 


ind after removing 
production cost, the ren 
pervision and engineering, f it oF ing for higher 
laintenat qualifications more s to the special problems of 


d sibilitie I 
engineering graduates with academu« 


ind expense, and 
itely steam systems maintenance thermal power production, and a larger degree of cooper 
ately 50 per cent the costs itive effort between the utilities and the universits 
re ilso if desirabl 


on of productio1 
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Iwo highly interesting appendices, one on equipment 


design factors and the second on a method of computing 
man-hours for different work schedules was included 


Water Treatment 


The lreatment 
of Boiler Feedwater in by V. J. 
Calise, provided an interim report on some of the pres 
well as results 


Status of Demineralizing for 
Today's Power Plants 


pape r 


ent trends, problems and practices as 


ybtained from the use of multi-bed and mixed-bed ion 


exchange demineralizers in the production of low solids 


boiler feedwa in today’s industrial and central sta 


tion power plants 
data on case 


results 


The author referred to and included 


histories in the literature, mentioned successful 


is well as categorized some of the problems and th 
difficulti« ind pointed 
ipplicatior 


onsidering such installa 


up the latest developments and 


trends in desig und that mav be of value 


to the power plant engineer 


tions in new power plants In carrying out this report 
Mr. Calise has 
bibl: 


power fiel 


furnished the industry with an excellent 


graphy the subject of demineralization in the 


Pumping and Piping 


ent Piping Configurations on Ci 


was presented 


ind W. Jj. L. 


trol-Valve Characterist« ind C ipacity 
by G. F. Brockett, Fischer Governor Co., 
Kennedy, Stone & Webster Engineering Corp. In 
control 
had the 
practices In 


instances the care d in specifving valves 


in the engineering stages of a project, efforts 
installation 


authors review several of the more com 


partially nullified by poor 
this paper the 
ontrol 


ill effects where 


mon valve iniffold arrangements and point 


they occur It is hoped thos« 


control 


out the 


responsible for the selection of valves will be 


encouraged t 
review of the 

In the test 
valve is plotted for reference 
by taking the 
the pressur 


extend their responsibility to include 


ictual installation details 
ontrol 


results the basic capacity of the « 


rhis capacity is measured 


pressure drop across the control valve plus 


lrop due to the two lucers 
inlet and outlet flanges of the 
‘ ’ 


control valve \ discussion of standardization for test 


necessary fré 


which are located at the 


manifolds for measuring control-valve capacities was 


presented in a compamion paper 


to include the 


it this symposium 
It is also common practice pressure dr 

manifold under the pres 
hat is, if 10 


used in the 


control-valve 
for control 


across the entire 
differential 
illowed for control 


piping immediately adjacent to the 


sure ivailable 


> psi of this may be 
control valve The 


test 


psi iS 


authors have followed this practice in the results 


which follow: the control valve l idjacent piping 
been considered a system and treated as a unit 
flow Phe 


ai 
il 


have 


assigning pressure drop and calculating 


a reduction in effec 
will result: the fact 
this is obvious does not insure that its effects will 


If it were not true that many con 


authors felt it seemed obvious that 


tive capacity of the control valve 


that 
be compensated for 
trol valves are oversized by duplic ition of safety factors 
commonly noticed 


this effect would be more 


38 


so far as « pacity 


While the results of these tests in 
reduction is concerned could probably 
dicted, the characteristic are not 
predictable 
types of valves and fittings could have been used and 


the results obtained would then depend upon the flow 


have been pre 


changes in valve 


The present tests used plug valves; other 


pattern and pressure loss characteristics through them 

It is common practice to reduce the size of the inlet 
ind outlet blocks, as well as to add elbows in the mani 
fold. It can be expected that this will result in impaired 
capacity and characteristic. The press of time, however, 
limits the test data which can be included with a reason 


ible expenditure in time and money 


H. A. Stahl and A. J. Stepanoff, Ingersoll-Rand Co., 
Thermodynamic Aspects of Cavi 
They pointed out that 


avoidance of 


presented the paper 
tation in Centrifugal Pumps 
existing knowledge on the 
ivitation in pumps has been entirely experimental and 
Most of the data have been gained 
medium Ex 


control and 
statistical in nature 
on tests for which cold 
tension of these data to other operating conditions and 
similarity law 
taken into 
iccount and the assumption is that the data gained from 
However, there is 


water was the 


other made by means of the 


Only the dynamic aspects of the machine are 


Sizes are 


old-water tests apply in all cases 
that thermodynam« 
ire additional variables which can result 


The purpose of 


evidence liquids 


properties of 
in deviations 


from the dynamic laws of similarity 


paper was to elaborate on the thermodynamic as 


5 Of cavitation 


Water-Column Separation in Pump- Discharge Lines 
by R. T. Richards, Ebasco Services, Inc., stated that 
1 phenomenon which will 
with the 
Once water-column separation has 


water-column separation is 


come into increased prominence extensive us¢ 
of vertical pumps 
«curred the limits to surge pressures imposed by the 
elastic theory in a continuous column no longer apply 

It is the first ph ise in the developme nt of one of the 
most destructive types of water-hammer surge in pum} 
Following a fast valve closure or 


pressure 


disch irge 


tripout the 
the valve or pump may be severe enough to bring 


pipelines 


pump sudden drop downstrean 
from 
ibout a temporary condition ind 
possibly the formation of a void in the pipeline The 


violent 


vapor-pressur¢ 


subsequent closure of this void often results in 


surges well above any possible transient pressure rises 


of the possible 


i continuous water column. In 
seriousness of this 


technical literature 


Spite 


surge condition it has seldom been 


liscussed in 
nature of water 


briefly described the 


the physical factors which bring it 


Chis paper 


lumn separation, 
ibout, and the equipment effective in 
field 
typical water pumping plants associated with the 


m electric 


controlling it 


The discussion was illustrated by test 


from 


cooling water supply for ste stations 


Fuels and Firing 


Fuels Division's principal papers were all sub 


in one day at three separate sessions Thev 


the problems of ash fouling to oil fuel um 


January 1956—C OMBUSTION 





finally the flow characteristics of aerated 
number of co-sponsored papers of general 
st appear under Gas Turbine and Steam Power 
tions elsewhere in this report 

John R. Michel, Commonwealth Edison Co., 

Wilcoxson, Babcock & Wilcox Co., 
ntitled “‘Ash Deposits on Boiler Surfaces from Burning 

their 

vears of the 


Se 


and L. Ss. 


presente da paper 


is Coal’ covering companies joint 


past five basic causes of ash 


boiler surfaces he particular emphasis 


was to develop effective and economical 
when 


ntrolling ash burning 
coals 

experiences with the 
tallation of 1943, 

the 


requested a return to the 


de position 


Calumet 20-A pilot 
Edi 
slagging 
boiler de 
for hand 


Commonwealth 


found answer to their 


they 
1 tubes with no provision 
superheater surfaces in operation 
nce did not justify this optimism and hence 
paign was launched to develop an ef 
4 ash deposition. Four principal ap 
more effective cleaning 
flue 


removing 


promising l 


t-absorbing surfaces, reducing 
entering the superheater, (3 
the before it 


characteristics of 


burns, (4 
the fly 


uents 1n coal 


lesirable ash 


continuity of operation was increased 


e study of these approaches from a few 
| 


ear on cyclone-fired l 


units Improved 
icTe ised reli 
the control 


with wall 


id rt inge ol soot blowers, 1 


lowers by improvements in 

ing furnace cleanliness 

ng proper fuel-air ratio with combus 

r-washing superheaters, use of gas 
the major specific factors that per 

imcrease 

ilk ilies in 


ire the main cause for the bonded 


believe that the 


panes 
can be removed by washing but not 


lditives also ymise but more 


more unporta 
contunuous operation 


yy} 


D. H. Barnhart, 
Williams, f Babcock & 


\T 


Babcock & Wil 
Wilcox ¢ 
paper with one 


It t uling 


ntering 
Pendenc wh reports 
utual 

hip betwee1 


mperature 


the group 


possib iT] 
As a result a 


authors de 
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scribe it in their paper After working out the sintering 
method and standardizing it the index was used to evalu 
ite experimentally some of the more important factors in 
A severe fouling and also a non-fouling coal 


sintered 


ash fouling 
tested. Similarly 
sample and that from an actual boiler were observed and 


were a study of ash from the 


growth rates noted. The factors held important, tem 
perature of the ash deposit and the time it was allowed to 
A measure 
the 


remain on the tube, were especially watched 


of the sintered strength of a sample ash formed by 
sugyge sted method gives an in lication of the effect of addi 


sootblower 


tives as a control or the need for a definite 


installation to keep boiler surfaces reasonably clean 


rhe third this Bonded Fireside 
Deposits in Coal-Fired Boilers—-A Progress Report on 
the Manner of Formation’’ by C. H. Anderson and E. K. 
Diehl, Babcock & Wilcox Co. discussed the composition 
and formation of ash de posits on convection surlaces ol 

The 
cle posits as others have re ported, seems to have different 
chemical and physical characteristics than the bulk of 


Session, 


paper on 


coal-fired steam boilers innermost laver of thes¢ 


the deposit, and to the authors it was apparent that this 
layer was an important factor in bonding the deposit to 
the tubes 

rhe chemistry of the compounds which make up the 


inner layer were investigated and the role which thi 


layer plays in the formation of the overall deposit was 
described Sulfated tron form ol 
complex alkali sulfates were held responsible for the low 
of the 


ind aluminum in the 


melting characteristics which cause the formation 
tightly These 
then synthesized in the laboratory from fly a 


bonded inner layer compounds wert 


h con 


ents and a synthetic flue gas 

rests using an air-cooled probe inserted into an operat 
ing boiler showed that the inner layer of deposit resulted 
iction between sulfur gases and the initial 


After 


thicknes vid i foundatior 


from a slow re 


dust on the tubs layer 
sufficient 


outer bulk of the d 


dry a period of time 
ittained i 
which the d build uy 


upot 
irving sulfur content, the outer 


emble ad 


il composition It increased in 


with the alk 


| ra widels 
deposit, the authors stated, re 
chemi 
through 


silicates 


sintering action, 


ipparently the principal bonding 


Oil Fuel Advances 


W. A. 
velopment 
Upgrading Burner Performance ol 
Hydrogen Tre I In it 
italytu 
permit lor 
time, a means oO grading the distillate fuel 
In these latest methods a 


1 the fuel oil 


Horme 
Ce.. 


R. P. Gilmarten, Gulf Oil Corp., 


B. R. Walsh, Gulf Research & De 
bined in the paper 
Distillate Fuel Oils by 
the authors claimed that the recent adver ‘ 
reforming of crude oil » prod gasoline 
the first 
oils as well as t 
reactior process between hydrogen 
distillate streams is ¢ 
catalyst at elevated 


From the use of 


irried out in the presence of a 
temperature ind pressur¢ 
hvdrogen the tillate 


1uthors, is improved as follows 


fuel oil 
according to the 


desulfuri 


Sulfur content gives an SO to 90 per cent 


zation including essentially complete removal of mercap 
tan products. These last n 


to combat the 


umed cause an objectionabi 


odor and odor certain treatments wer 
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employed in the past that later created storage stability 
and fuel compatibility problems 

Carbon residues for the 10 per cent bottoms of crudes 
are said to be lowered 80 to 90 per cent and somewhat 
similar improvements are held for blends of cracked and 
uncracked distillates 

Color stability 


d distillates 


is said to be superior for hydrogen 
treat 
A.P.I 
been obtained for hydrogen-treated catalytically cracked 
distillates degree A.P.I 


Something like a 3 degree gravity increase has 


ind about 


listillates 


for virgin straight 
run 


Practically all acids such as naphthenic acids are 


removed Further, there is said to be greatly intensi 


resistance to sludge formation in storage Water 


on characteristics are also improved 


\ second paper, ‘Improvement of Distillate Fuels by 
Additive and Refining Techniques,’’ by D. P. Osterhout, 
J. P. Kirchner, and W. R. Schwindeman, Socony Mobil 
discussed somewhat different 
the 

t gel-like deposits resulting from the reaction 
the oil the the 

These authors defined 


Tics, 


ipproac h 


he problems of fuel oil sludge and formation of 


paren 
with 


sulfurs in 


ol the 


iptan copper 1n 


d then commented on the 


specifically using additives 
ms so defined 


lle | dispersants or anti-screen clog 


nts allow the sludge to pass through strainers or 


but they may is much 


second 


two to three times 
The 


inhibitor, elimi 


produce 
in oil without these additives 
of additive, the sediment 
reduces insoluble sludge forn 
1. 


lation But, un 
1 


igent is limited and 


be emploved 


i lone 
vdditive 


porary relief they giv 


its usefulness as 


| 


creen Ciogging ilso 


prob 


is offset by possible 
ration of the equipment 
In summation the 
that 
will he 


authors surprisingly return to the 


contention the proper combination of additives 


with treating sediment and 


sludge 


ludge dispersal problen ig in certain oils 
The 


Trace 


Filtration of No 
Metals 
vered 


6 Fuel Oil to Remove Undesir 
by C. H. Shields, Jou General Ele« 
the the 
metals from No. 6 fuel oil by filtration primarily for gas 
As the 
ffer 


not 


ible 


tric Co., ce studies of removal of trace 
turbine 
No 


which are 


residuals such as 
fuel 


of disadvantages 


service iuthor stated, 
6 fuel oil 


olten 


ittractive reductions in costs 


realized because 
and EXCesSSIVE 
In the field of 


reductions are off 


such as high viscosity, high ash content, 


frictional wear and corrosion tendencies 
gas turbines, for example, fuel-cost 


set by losses due to seriously accelerated corrosion of 


buckets 


Studies have 


other 
traced 


und high temperature turbine 


this trouble 


parts 
to metal or metal-ion 


impurities in the oil such as sodium, vanadium, and cal 


i corrosive, sticky ish 
the crude oil itself 


ilso in chemical refining processes and 


cium which form [hese impuri 


but 


ition by 


ties have their origin not only in 
contamin 


sea water during shipment 


move these metals 


A number of processes planned to re 


or mbuibit their corrosive activities have been investi 


the 


these ictivitres 


gas-turbine manufacturers and others, 
furmshed a 


gated by 


author bibliography on 


40 


of the suitability of certain new 


One of the possible methods which was selected for study 
was filtration 

Materials were first evaluated in batch-filtration tests 
One of the higher solids content No. 6 fuel 
chosen as the test oil. It had a viscosity of 1150-1275 
centistokes at 100 F, a water content of about 0.2 
cent, and and calcium 
several hundred ppm each 


oils was 
per 
sodium concentrations up to 

Using a vertical leaf laboratory precoat filter, the oil 
was passed through precoat c ikes deposited from trans 
former oil 


earth and calcined clay 


slurries of several grades of diatomaceous 


Analyses for trace metals soon 
indicated at least a partial solution to the metal problem, 
but as was anticipated, cake 


plugging was 


Analysis of precoat cake strata indicated primarily sur 


serious 


face collection of contaminants, and further experiments 
suggested that the problem of plugging might be met by 
use of a continuous rotary precoat filter, in which a doc 
tor knife constantly removes surface layers of the pre 
coat filter cake as they become plugged 

that 
tomaceous earth can 
in No 
tions of 
lead, 
ire substantially 


It was found 1) precoat filtration through dia 
the 
6 fuel oil to about 2 ppm from original concentra 
200 


reduce sodium concentration 


over ppm; (2) calcium, iron, aluminum, 

ind total ash 
data 
that the process using a continuous rotary precoat filter 


nically feasible 


ind magnesium, as well as sediment 


reduced; (3) present indicates 


is econo! 


Coal Movement 


irried 


Che 


motive 


the Loco 
ind Bituminous Coal 
to determine the effect of varying degrees 


el 


results of the studies « out by 
Development Committee 
Research, Inc., 
of aeration upon the flow characteristics of coals of vary 
content the 
subject matter of the paper, ‘Flow Characteristics of 
Aerated Crushed Coal’’ by C. H. Marks, Peter R. 
Broadley, and John I. Yellott. As the authors stated 


ur passed at 


ing size consists and moisture were made 


1 low velocity through a bed of crushed 
coal produces significant changes in the flow characteris 
tics of that Most important to the 


were the angle of repose from as high as 


coal bed 1uthors 
i change in 


) 


50 degrees to as low as two degrees, (2) a large increase 


in rate of coal flow through an opening in the bed In 
short the material took on some of the characteristics of 
is the 


particles increased 


i viscous fluid and the effects became more marked 
coal 

ipplication of this 
the crushed coal from 


minus 50 mesh fraction of the 
1erated 


flat 


[he paper discussed the 


the discharge of 


yrocess to 


I 
bottomed bunkers and then attempted to establish cri 


teria for predicting flow characteristics of crushed coal 


when the ind moisture content were known 


The 


methods, 


size consist 


authors explained at equipment, 
tested, 


dynamic 


length testing 
determination of d the 
letails on th itic 
The effect of 
] 


1scussed 


( oals 


plus more specific « irid 


behavior of the tested coals size consist 


{1 moisture content were well 


High Temperature Steam Generation 


lemonstration of 


during 


lo obtain a prac tical and long 


ng-tirme 


illoy 5, 


le velope l 
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War II, for higher steam 
test element was constructed and installed 
g at Twin Branch Plant, 
psi, 950 F and discharging 1250 F steam at 


1950 and 


temperatures, 


boiler receiving 


operation began in March 


experience gained t 


wi 
A 


vears of 


the during the first ) 
peration was presented in a previous paper 
lealt the 1 
ncluded preliminary inform 


I 


y 


T 
‘ S 


with two 
1 


succeedain 
ition obtained 
illurgical examination of a number of sam 
the element nearly 7000 hr 


test element was finally 


I 


removed from 
j 


from ifter 
he 
154, because changes in operating sche 

of 
effective 
test 
he data for the paper 
r Steam At 2000 Psi 


of service time and 
f the 


removed 


te iccumnulation 


continuation « test he 


this element ind ex 


] 


was ( 
Experiment 
250 F Report 

1 F 


i 


Su ind 


by J. Hoke 


fter Hours of Operation 
& Wilcox Co 
removal the 
iting 


outlet 
] 


1Ti< 


Eberle, k 


; 
yh 


ele 


service of w 


ment has accumulated 


pe! hich 


temperatures 


in the temperature 


remainder of the time at temperatures 
1 (due to custom 
nd 


During the same perio 


ds at night and week-« outages 
had been subjected to 828 temperature 


)2 included temperatures below satura 
was shut off 
1 


i 


to the labora 
of the 


This investiga 


the element was returne¢ 
metallurgical in 
its 


lete estigation 


1 weldm 
netallogr 


nt 


terials a n 


omplete 1 hic examinations 


ils 


1¢ 


eri ind weldments, particularly with 


tent 
r 


1 internal oxidation 


ited 


f external 


tural changes, and mechanical testin 


ind ele 
| 


1 weldments such 
1) F) tensile 


4} 
i 


iS room 


ind in t tests, hardness 


] 


i 


| tests of wel 


1 side bet 


periodically 
1 


iring tests am 


during the 


the 


had been mad 


changes in external dimensions of 


nd 
Riad 


later ils 
the long 


hU1I® 


testing of the tube 
but 


rupture 


} 


Tl 


een initiated wing to 


these tests, conclusive results are not vet 
of the 


Steam-oxidat 


ypperties 


study 


l 


stress-rupture pre 


te iter 10n tests on col! 


perheater materials, conducted with cylindri 
fitted tl 
ol 

ported 


hrinl on 1e core rods of the test 


KR 


S incre temperatures 


iSiT) 


t t 
i 


ination 1n no seriwt 


essential occurred 


fired 


l unit perty most 


h the 


mpact strength but I 
to 


there 


‘ 


wit 


lf 95-6 nm 


irs 


rT r 


laining superheater 


hanges it 


\ 


t 6950 hr of 


re thereafter 


Art 


particular]! 
resistance 

ill ( 

for which t 


ile 


ilso 
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iM] 


304 and 316 suffered no intergranular attack 
performance of the experimental superheater and 
the alloys of which it 


materials 


alloys 

The 
the behavior of 
1 that 
heaters for high pressure steam up to 


was constructed 
ior use 


1250 F 


indicate ire available in 


super 


The ASMI 
ture Steam Generation is concerne 
of 


range 


High 
with the 
laterials as superheater tubing for the 
of 1100 to 1500 F ( 
cerns exposing tubes made « 
flow at 2000 psi 


above 


Research Committee on rempera 
i iluation 


ey 


8 temperature 


I 
ind at various temperatures within the 


The | 


users and 


1e phase of this project con 
f 17 different alloys to steam 


ine 


s 


p 
nanufacturers ugh-temper 
The Navy Dey irt 


ind fabrication of the 


DY 
} 


I 


given f royect 1s hinanece contri 


butions from I rf 


1 


iture steam generating equipment 


ment’s contribution is the design 


equipment for exposing the special tubes to steam flow 
1 to last three 

of the 
verature Stea 


nd W. 


I station 


during a test programme years 
The report, ‘‘Evaluation 
ASME High-Tem] 
Bela Ronay 


Experime 


I 


ition 


mit i 
Inves 
| 
W. F. 


7 


Prototype Tt 


} 


1 


t (x I 


E. Clautice, 


na 


biida 


1¢ Il TK 


tigation’ by S 
Naval Engineering it 
Erskine, ASME Research Committee, 
of the of the l 
rhis prototype was built to evaluate the 
of the ts and the reliability of the auto 
n control devices intended to serve the final install 
designed 1 built at the U 
Experiment St Annapoli 


such unit 


presents the te 
test 
| 


ait 


prototype portion fin equipment 
ign feature 
various Ccomponen 
lat 


Chis unit S 
I 
| 


ri¢ 


ation 
Naval 
Md 
as the 
of the 
ple tion 


was ill 


ito! 
[ 


ngineering 
final installation 


prototy pe 


duled 


] will contain 


ill operating in seri ibrication 


entire plant is under way and sche for com 


February 


per ssion, ‘‘High Temperature 
\lloys Exposed in the Superheater of An 
by D. W. McDowell, Jr., R. J. Raude- 

ind W. E. Somers, 
\ rral t 


ré¢ 


ver in this sé 


I 


Tt ol 
Oil Fired Boiler 
bauth, The International Nickel Co., 
Publi Electri 3 Co 


the tio! which he 


\ mn 


orro 


t | 
I 


Qe iT ( im to assi 


lit ol 
itisfactorily 
ha 
uni 


velopment 


Vice ’ 


i detern it { illoys per 


st rature 


the 


form i! 7 
lucted tor 


| Heat 


Re 


peen oO! 


corrosive enviro! ent 


( 


Steel 


st itl 


Le 


Nickel 


several irs bv the 


Alloys Sectior 


of the ind 
International 
has | 


ist 


$10n, Comp 
ul ited 


containing 


iny, 
tallation 
riety 


itor eCeTl iccull by a) 


h 


ne | 
where 


iter il 


it-re int test rach ‘ 


actual industrial en nts 
] | | ] 


| led 
much 


test specimens 


inl 
I 


nformation 1s d 


the il 


inforn i 


es il ne oy te ing 1 


realisti 
sts 
the 


ire 


if miment 
by 
suitable 
high ten 


ictu i more 


r 
ob 


Viré 


ti tained th nducting similar te 


After 


irom 


on I CO 


re laboratory i ‘ osure time, 


the 


removed perature en mu 


ire 
nd each test 


er the 


| 
ima 


examined 
| extent of 
ult 


ve 


specimen sectiome | 


tor 


| 


r 
I 


mii 
For 
late 


SCOP etermine the type 


comparative purpose these re ire 


lor 
the 


1 to inches penetration of attack per ur 


Results of such tests m 
materials which t 


iteri lly ud 
uitable fe 


in 


nm n 
iv 


selection of ‘ 

ndustrial high temperature environment 

In the Publi 
& i high temperature 

ration 


the 


ire Ta giy 


e Electric and 
illoy inv 
of test 


u 


with 


N. J 


l 


cooperation 


\ 


PerTvic 


sa \ewar°rk esti 


rack 


by 


in 


wa instigates f rie 


Bunker 


r 
I 


superheater of oil fired boiler ing 
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“C” fuel oil. The presence of large percentages of sul 
fur, vanadium, and calcium, in this Bunker 
“C”’ oil led to the belief that such an environment would 
show high deterioration rates for all alloys exposed 
This assumption proved to be true. Nevertheless, 
the authors important, from the 
economics point of view, to have a basis for judgment as 
to how much longer certain alloys would last than others 
In other words, the investigation would ascertain whether 
the exploitation of certain of the studied alloys, in pref 
justified on the 


sodium 


companies felt it 


would be basis 
of economi ind their length of service 
The boiler selected for the installation of the 
racks is a Babcock & Wilcox Co 
designed for a full load steam output of 550,000 Ib per hr 
at the superheater outlet with 
either pulverized coal or oil firing This boiler, No. 52, 
Marion Gen ting City, N j= 
into service in 1941 and had been fired with Bunker ‘‘C 
oil since April 1952 
\ll three test racks were supported from a hook clamped 
tubes of the bank of the 
3 ft from boiler side 


erence to the others, 
considerations 
three 


radiant type boiler, 
at 1350 psi ind 950 F 
went 


Station, Je rsey 


of the second 


high ten 


to one first row 


perature superheater about 
wall in such a manner that they hung clear of the super 
heater tube the cavity on the furnace side of the bank 
Jecause of this method of support, the specimens may be 


said to h e been 


Wrough lloys, cast 
tested 


it the gas temperature 


illoys and cast alloys with 


installation into 


carefully gaged for 


variou vatings were Before 
the test racl ill specimens 


| were 
thickne 


with micrometers \fter exposure, prepared 
| under 
ord the thickness of 


tructural discontinuities in the scale 


1 mucrometer mucroscope 


easure 


unaffected metal 


rates of all of the test 


xpressed in inches penetration at the 


uration of exposure ind by linear extr ip 


detenoration 


ir interval This extrapolated value 


the corrosion rates These 


data from this 


makes Ix I » compare 


results tabular form The 
table 
metal 


it the 


were | ijl 
were arranged in order of the severity of the parent 
with the n ittack 
nd the 


down the list It is mmteresting to 


iterial suffering the least 
severity of corrosion getting progres 
sively note 
that u vate 
ittack on the coati however, the duration of the test 


| samples had rather a fast corrosion 
ot long enough to allow complete penetration of the 
What would happen to the parent metal when 

the attack of the 
rhe reason for put 


was! 
coating 
and if the 


coating were penetrate 1 by 


corrosive atmosphere is not known 
ting these coated specimens at the top of the list, the 
authors explained, to show that there was 
metal it should be pointed 


out that it was not considered practical to extrapolate the 


were merely 


no base ittack im this case 


corrosion rates to inches penetration per year lor coated 


These coated specimens were discussed i 


il later 


specimens 
greater det 
The test rack was positioned vertically, the samples 
being in a horizontal position, one above the other. The 
data given in the tables showed a number of the speci 
mens were thinned more along one edge than the other: 
attack occuring along the leading edge 
relative to gas flow In those 
difference in the degree of attack was observed along 
opposite edges, two penetration rates were given 


with maximum 
cases where a consistent 
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Boiler Operation 


The The Work of the Central Electricit: 
Authority (Britain) on the Fouling and Corrosion of 
Boiler Plant’’ by H. E. Crossley, Central Electricity 
Authority, covered a period of seven years on problems 
concerned with the fouling and wastage of 
heating surfaces in a boiler plant. 


paper, 


external 
The introduction explained the organization of re 
searches of this kind within the Authority and pointed 
out that the subject treated in this paper is mainly con 
cerned with: full-scale trials on boiler plant. The author 
then summarized the results of inquiries to learn the ex 
tent of boiler-fouling troubles and air-heater corrosion in 
British power stations. It was felt that 
improvement had been attained during the period sur 
veyed Che with 
stituents of coals burned, particularly the rate of fouling 


a considerable 


correlation of boiler fouling con 
of superhe iters as related to the chlorine content of coal 
then taken up. These tests led to a method of 
alleviating fouling by blending coals as described in the 
paper. This brief 
other methods of alleviating trouble, as the removal 
ittempts to remove 


was 


with a account ol 


such 


was continued 


of chlorides from coals; sulfur com 


pounds from coals; the humidification of combustion air 


the recirculation of flue gas: the use of acid-resistant 


metals in air heaters; the use of coke breeze; the raising 


of minimum metal heaters: the 
reduction of superheater metal temperatures; 


ind of the combustion of 


temperatures in air 
modific 


tions of the combustion of oil, 


pulverized fuel 


Future investigations for which preparations are 


being made were mentioned [he most important 


these were thought to be an investigation of the many 
effects of recirculating flue gas with pulverized-coal com 
bustion, and a fundamental study of metal and gas tem 
issociated with varying 


gas composition 


peratures and 
concluded with a 


is considered that the stage 


combustion conditions The paper 
which it 


alre idv has been reache 


brief discussion in 


d where methods of alleviating 


present-day fouling and corrosion trouble are known 


Present trends, therefore, are to assess the relative costs 


of different illeviation: to 


cast problems of the future, and to 


methods of ittempt to fore 


econotn 


work out 


methods by which these problem n be overcome 


ils Co., 


ish dis 


F. G. Feeley, Jr., Carbide and Carbon Chemi 

discussed his company’s attempt to solve its fly 
Fly-Ash Refiring Fortu 

industry or individual who is able to 


select the site of a plant with the idea of providing facili 


posal problem in the paper 


} 


nate indeed is the 
ties for the disposal of fly ash resulting from the combus 
tion of coal, in Mr. Feeley’s opinion. Cooling water and 
predominate in site selections 


factor in the 


raw materials usually 


Even though fly-ash disposal might be a 
selection of a modern plant site, it certainly could not 
have been envisioned of the now 

had 


vast plants of Carbide and Carbon Chemicals Co. had 


30 vears ago when some 

their beginnings 

iuthor's 
South 


The latter situation held certainly true of the 

the Kanawha River at 
Charleston, W. Va Che first boiler plant consisted of 
six 20,000-Ib-per-hr Sterling boilers—stoker fired 
rhree boiler plants presently serve the plant, with a 


company’s plant on 
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capacity many tin 1e¢ original 120,000-lb per hr 


expansion, fly ash has been pumped to 
area after another until the adjacent 


During 
first one low-lying 
topography longer provides a natural source of dis 


posal 


disposal costs have mounted to figures 
exceedi! 75 per ton Future disposal costs will rise 
even more sharply because of the need of pumping fly 
ish over adjacent ranges of hills into new low-lying 
ground 

est power plant expansion came along it 
investigate a separate device to burn car 
melt the fly ash from the 


Bearing in mind that the fuels native 


new as well as 


rage less than 10 per cent ash, and th: 


yurned elsewhere in the country wit 


l 
ching 40 per cent, it was reasoned that a 


boiler should be able to refire ash up 


total inert dust loading in the fur 


t which would prevail with a coal of 
i 


content 


is 


way possible upon the experience of 
sl bottom boiler was developed 


lagging 
ntional in that the he 


uction and 


irth is of purely 
Irom 
Phe 


burners 


irate 
boiler 


completely sep 


pressure parts of the 


ywwnwardly inclined adjustable 
mt wall, 
maximum 


in the center of the hearth in a 


wall, and 


with the 


three in the rear 


promote turbulence 
ture zone 
rhe slag-tap opening 


he boiler drums 

of the hearth 
below the last 
itor after the air heater, and 
electrostatic precipitater following 
fan \ total of 
om a separate single-stage blower for 
hoppers ind 


Dust is collected from 


from a 


boiler pass 


Irom a 
reinjection feeds 


ick up the dust from the 
id below the rear-wall 


lers 


located between a1 


Pocket-type, motor-driven dust fee 


ll connections of the two dust collectors 
is rated at 289,000 lb of steam per hi 
total temy 


388 F 


ure, 670 F erature when sup 


feedwater at Design furnace 
800 Btu per cu ft per hr and the entire 
is composed of 3 in. tubes on 3 */,-in 


efficiency of the unit was set at 87.0 


ice has consistently been at 88.6 when 
gn steam flow Attention was called to 
soot 


without 
therefore \ 


this boiler was built initially 
without any future provision 
etractable deslagger was installed ahead of 
but this blower has never been used and 
ved to storage 
this 


expec tations 


firing and 
Total 


is less than 


ichieved with method of 


exceeded all stack 


00,000 Ib per hr steam flow 


lb of flue gas All 


ish 1s recovered as a 
idily disposable ind mm imes as il ible 
1 ] 


produc boiler 1s tapped once a day requiring 


man-hours of labor The slag has 


ipproxll 
driveways, and parking lots and is 


material for the 


used tor roads, 
on as a raw fabrication 

, bricks, ete 

Chemicals Com 


ilso 1s performing 


smaller, boiler at the 
plant, West Virginia 
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satisfactorily and this unit is consuming, without detri- 
mental effect, the fly ash from an adjacent dry-bottom 
boiler. At South Charleston plans are under way to 
refire to the new unit dust from adjacent units 

Installed cost of the entire unit was about $6.76 per Ib 
of design c ipacity 

Quite apart from achieving the basic objective, the 
South Charleston boiler and its smaller partner at Insti 
Absolutely 


sort 


tute, have produced an unexpected benefit 


no slagging or heating surface fouling of any has so 


f there 
that 


been 


far occurred above the burners or at any point 
that it 


originally 


mentioned earlier 


installed 


after Please note was 


the deslagging 


removed No manual cleaning of the 


blower has 
boiler, in 
fact that 


this cleanliness is complete is indicated by the fact that 


service 


or out ol service, has evel been required he 


gas temperature entering the slag screen averages 200 F 
below the 
the impact of the 


this boiler serves a process which never permits a drop 


considering 
that 


manufacturer's expectation In 


ibove statements, bear in mind 


in load scheduled semi-annual outages In 


except on 


addition, bec 


iuse of its demonstrated capabilities, this 


boiler is consistently operated at loads in the vicinity of 
310,000 Ib per hr, and the 


plates changing the range of the flow meters to permit 


iuthor’s company contem 


») 


ls approximating 325, 


its operation in the future at loads 
000 Ib per hr 

The author believed the 
fouling was due to the high inert dust loading in 


freedom from slagging am 
the com 
bustion zone The adjacent furnace atmosphere of thi 
boiler may possibly be serving as an absorbing medium 
for the deposition of the vapor-phase products of com 
ilkali sulfides, 
associated with adherence of fly ind subsequently 
slag——to metallic surfaces Mr felt it 
; of the fuel-burning art to learn more 


the hope that the 


bustion, such as which normally are 


ash 


Feeley essential 


to the progre ibout 


this phenomenon in good features of 


exte nae | to other boiler 


this design n be 


ictors Influencing the Dynamic Behavior of Tall 
Stacks Under the Action of Wind" by M. S. Ozker and 
J. O. Smith, Detroit Edison Co., set 


believed to be a new 


forth what the 


iuthors concept of the d rm 


yonse of tall stacks » wind action ! it the 


induced vibrations of a ta 


excited rather than forced 


As the 


gyaseous 


1uthors pointed out the effective disy 


reasingly high 
pollution at 


introduces prob 


industrial waste requires in 


stacks in order to prevent excessive ur 
ground level his increasing height 
lems in the stability of these structur« ( 


difficulties have been ex 


ertain recent 


instance ol serous perienced 


with tall power-plant stacks due to wind-excited vibra 


It has been known for the past 60 years that wind 


cillate 
ire que ney ol 


tion 


lorces can Cause high stacks to o However 


specific information on amplitude vibra 
! 


tion, structural damping, and the nature of wind-induced 
exciting forces has been meager 

he direction of this vibration motion o1 
normal to 


tall 


structure 


star h > i 
1 The stack under 


wind direction 
self-excited 


action constitutes a vibrational sys 
rhe vibration frequency is the natural frequency 
ind remains constant for all wind ve 


ill times Phere 


wind 
tem 
of the structure 


The stack is at 


locities resonance 
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is no critical wind velocity in the sense of forced vibra 
tional response. The amplitudes increase with increas 
ing wind velocities 

All other structural features being the same, brick 
lined, riveted steel stacks possess more structural damp 
ing than gunite-lined steel stacks. The struc 
tural damping of self-supporting gunite-lined welded 
steel stacks is predominantly through the foundation 
Che logarithmic decrement for the latter type is essen 


welded 


tially constant for sizable deflections 
for building-supported, 
stacks increases with increas 
feature. In 


generators 


decrement 
steel 


rhe logarithm 


brick-lined, riveted 


his is a desirable con 


irrangements 


ing amplitudes 
stac k 


underneath the 


ventional steam when 


pre ent stack ippear to serve as vibra 


tion absorbers, thereby contributing substantially to 


the over-all damping capacity 


W. L. Wingert and R. J. Stanley, Detroit Edison Co 
discussed Coal-Fired Ste: 
femperature and 

One of the few rem 


‘Design of a Large um Genera 
Exit 
with Pilot Plant 
sources available for major cycle improvements in a con 
ventional plant cycle, the 
sible heat loss in_ the 

Reduction of th 
limited for the most 
moisture in the 


tor for 0 F (sas Operating 


Experience uning 
d, is the sen 
stack 


loss in coal-fired steam generators is 


iuthors reasons 
steam-generator gases 
part by the amount of sulfur and 
Conservative design, in general, 


full-load stack-gas 
ranging from 250 to 300 F de pending on the 


fuel 


has been restricted to a minimum 
temperature 
quality of fuel economically available The restriction 
from such operating problems as corrosion, air 
il difficulties 


some exploratory investigations it was de 


stems 
heater fouling and flue dust remoy 
studies of the 

200 F full-load 
35 I Phe cooperation ol the Air Preheater 
n was enlisted and with their 


irried 


review the series air-preheater 


stack gas temperature 
issistance the 


were < isic design requirements 


d for the dy is follows 
Che upstream hot-air preheater should 0] 


ill times such as to pre 


nperature 
this temperature would be 
ipoint of dust-collector 


heater should be il 


permit fr venient removal from 
x surface washing outage in no way t 


uilability 


operation should be m 


influence steam 
Unit 


generator or capacity 


untained at a reason 


ible efficrency during cold heater « utage periods 
1 Ince installation of this type 


would be in the 


nature of ilculated risk the design should lend itself 


to easv and low-cost revisions to return the unit to 


conventional design and efficien 


Results of these studies boiler-efficienc’ 


improvement of upwards of | per cent. Considering 
ill investments and 
power, the efficiency saving represented a goo 


the increased first cost \ 


costs for « idditional 


jiupment, 
return onsiderations other 
than 


installation would 


cost which Lpypx ired favorable were, a such il 


certainly be progressive step ir 


improving boiler-plant economy for this and futur: 


plants it was believed that continuity of service for a 


steam generator would be improved by the fact that the 
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hot heater would be operating at a temperature conducive 
to trouble-free operation and the cold heater could be 
removed from service without affecting the unit avail- 
ibility and capability, and (c) the dust collector would 
operate at a temperature which would minimize corrosion 
und dust-removal problems. These factors led to a 
decision to proceed with the design and installation of 
the series air-heater arrangement for unit 3 at the River 
Rouge Plant. 

Since relatively little performance data on low gas 
temperature operation with coal firing was available it 
was believed a pilot test plant could give valuable infor 
mation and load to design features resulting in improved 
operation of the main unit. To this end The Air Pre 
heater Corporation and The Detroit Edison Company 
collaborated in the installation and operation of such a 
test plant at the Conners Creek Plant in Detroit. The 
uctual Size 7 air preheater, was put in serv 
[he authors hoped that 
lead to the heater 
location of basket 
ind will establish optimum 


test unit, an 


ice in late February 1955 


information gained will optimum 


design such as basket construction, 


removal doors, materials, et« 


operating methods; i.e., type, medium and pressure for 


soot blowing, service washing procedures and frequency, 


corrosion protection requirements etc Preliminary 


results of this test were discussed. 


Gas Turbines 


Tests of an Experimental Coal Burning Turbine 


by D. L. Mordell and R. W. Foster-Pegg, McGill Uni 


versity, had its origin in 1949, where one of the authors 


suggested that by the use of the exhaust-heated cycle for 


ras-turbine the new problems and diffi 


i 
culties then besetting those who were trying to produce a 
Feeding of pul 


power plant, 
coal-burning gas turbine, including 
verized coal under pressure burning pulverized coal 
pressure; (d 


stab 


under pressure; gasifying coal under 
ish from high-temperature 


} 


separating pases; (é 


jlades to ash l 
is different 
encountered in the design 
of coal in 


heating of a com 


lishing the tolerance of turbine erosio! 
} 


might be replaced by two proble1 in degree 


but not in nature from those 
i furnace at 


of boilers: namely, (a) combustion 


pressure h 


it from hot combustion prod 


essentially atmospheri 
presse d gas by transfer of he 
ucts It that adaptation of the 
technology to the nditions should 


easier than the evolution of a completely new technology 


ippeared existing 


gas-turbin« prove 


It was recognized, however, that the differences in degre« 


1ade it impossible to design, with confidence, a power 


plant which might be expected to be immediately suc 


cessful It was, therefore, suggested that a purely exper 
] 


imental plant should be designed, constructed and tested 


to lay the foundations for a future successful design 
Representatives of the two major Canadian railroads 
considered that this proposal might lead to the evolution 
of a that 
play a useful part in their operations The Dominion 
Coal Board felt that such a program might lead to the 
d ways of utilizing coal and there 


{ oal 


Technical Surveys then placed 


coal-burning gas-turbine locomotive would 


development of improve 
by effectively help the Can 
Department of Mines an 


idian industry he 


1 contract with McGill University for such a program to 


under the senior author's directio 


be carned out 


Since that time, a vast amount of work has been done 
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tal pl int has been built and has now com 
of tests. A great deal of theoretical 
given to 


Ihe present paper reviews what 


The exper©rime! 


pleted its fir series 


design al economic consideration has been 


10ns 


p* ssible 


has been dot ind discussed the lessons that have been 
1eir application in the future 
i little early t« 


st series has firmly established that the 


learned and tl 
It iS perh 

this first te 

exhaust-he 


make definite conclusions 
but 
i mode of 
has fur 
a particularly 


cycle is a perfectly feasible 


operati oal-burning gas turbine. It 
thermore nm demonstrated that it is 
rugged machine, capable of operating under conditions 
of considerable maladjustment and deterioration of com 
be claimed to be pr actical, in a com 
distinct from technically practicable, 
shown that the problems encountered 

nd that the heat is not too expensive 

the work already done, no fear is held that 
innot be solved, and it is hoped that the 
due 


to commence in October 1955, will 


forward and at the end of which manu 
ndustrial plant giving ¢ 


cial 
membered that the problems are 


very hope ot suc 


performance could be considered 


essel 


hich the boiler makers have already solved 


factor, studies show that the heater cost 1s 
hibitive in applications requiring relatively 
| 5000-7 


less than say 500 kw 


Despite t predictions of 20 years the industrial 


iyo, 
dethroned the motor, 
Without regenera 


the industrial gas turbine 1s 


gas turbine has not yet piston 
because it still burns too much fuel 


ther efhiciency of 
or half the diesel’s 40 per cent \ 
to but 


t10n, 
ibout 20 r cent 
regenerat efficiency 
this at the price of 
inst illati | 


thermal 


improve S18) per cent 
voluminous 
to 
to 30 per cent, without resorting to 


H is the 


is the 


i much heavier and more 


Something else must be found bring 


bulky gers combustion chamber 


recei\ attention other components of 
his was 
the 


systems 


the machi he compressor, for instance 
introduction employed in 
ssure Generating Combustion 


by F. H. Reynst, Se\ 


highest pr 


paper 


res, France 
s turbines the ssure must 
ini illy, by 
[his results in low 


iil ible 


piston engine, 


means of a turbine-driv 


work ratio percentag 
is net output) and high inter 
on the other hand, pres 
tomatically by constant-volume com 
good thermal 


unportant reason for 


reason is high gas temperature at 


xpansion, no cooling of combustior 
Constant-vol 
the 
piston engine, of which the 

the cooled 


A mice chara 


ur being required 


ibsence of excess air are out 
ntages of the 
cylinders 
teristic of the 


(Compre 


re 
ré 


nee of flow work 


$s1i0n 


of the gas turbine uired 1.4 


mpression without it 
constant-pressure combustion 
ine is replaced by a Lenoir engine, 
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working as a pressure generator. The improved Lenoir 
engine, burning a stoichiometric mixture and driving an 
excess air compressor, has a pressure ratio of nearly 2.0 
and improves thermal efficiency 27.3 to 44.5 per cent 

After establishing this interesting premise Mr. Reynst 
proceded to calculate the thermal efficiency of two gas 
for ideal and 


found for a “high-grade 


turbines constant-volume combustion 


plant 40 per cent at compressor 


pressure ratio 5 and for a “‘low-cost"’ installation 33 per 


cent at compressor pressure ratio 2.5. Generator effi 
ciency in both cases was about 17.5 per cent 

Then by assuming a 10 per cent generator efficiency 
for practical pressure-generating combustion chambers, 
Mr of 33.1 


cent for 


Reynst established a thermal efficiency per 


high grade” and 24.7 per cent for ‘“‘low cost 


gas turbines. Generator efficiency of 10 per cent cor 
responds with generator pressure ratio of about 1.6 

Reynst pointed 
the 


temperature prevailing in gas turbines sper 


Pulsejet engines of V-I design, Mz 
out, may have 15 per cent thermal efficiency at Lif 
cent 
converter efficiency is needed to arrive at 10 per cent 
generator efficiency 
build 


wheel’ <« 


Che big problem today is how to 


converters. Rotating pulsejet engines in a “‘fire 
the 


authot 


because 
the 
mixture within 


innot be 
Phe 


combustion which burns the 


answer, of centrifugal 


forces described pot-with-diffusor 


a whirl and 
suggests it may hold the answer to pulsating pressure 
Mr Reynst believed, 


aerodynamic heat engine 


generating combustion, which 


bring the true 


may 


The 
and Its 
Turbines 


paper, ‘Seal Leakage in the Rotary Regenerator 
Effect Rotaryv-Regenerator 

by D. B. Harper, Aluminum Co. of ¢ 
inalysis of rotary-regenerator seal leakage which 
the 


shi ee 


on Design for ¢ 


ida 
was I 
was conducted to predict the leakage quantity ind 


iriations of gradient under the sealing 


The 


pressure 
verifying results obtained from tests of simulated 
rrangement ilso 
of the ga 


ire 


ire Che optimum effi 
vel 


imple regenerator 


piven 


Mt iling 


ciency condition turbine « including leak- 


| pressure loss studied: and a 


design for a specific gas-turbine plant is carried as far as 


the pres for sizing the 


ntation of design-point curve 
\ method ol 
results of 


reducing leakage 1 
ntal 


regarding 


regenerator 
the 
Conclusions 


rotary 
verification 


the best 


presented ind experimne 


ire shown are drawn 


general configuration of the rotary generator with respect 


to the leakage proble mm 

rransient Temperature and Thermal Stress in Loco 
motive ( rurbine Buckets Mrs. F. F. Buckland 
ind J. B. Gatzmeyer, General Electric Co. was based 


) 
lox 0 


by 


sas 


upon an inspection ol! the first-stage bucket 4a 


motive gas turbine which had revealed that a majority 


of these buckets had crack 
thermal 
theoretical 


in the leading edge apparently 
To 


investigation ol 


substantiate thi 


the te 


caused by fatigue con 


clusion mperature 


distribution and resulting distribution during the oper 


iting cycle transients was m 

The the 
distribution was described It 
to the 


proper engine 


temperature and stress 
the 


pointed out 


method of calculating 


related ictual oper 


iting experience calculations the 


influence of control in lumiting the 


cot 


of 


calculated stresses in predicting the operating life from 


ditions causing thermal stress, and discussed the use 


existing data on the material properties 





Turbine Blade Cooling on Eff 
by W. M. 


Technology, 


The paper Effect of 
ciency of a Simple Gas Turbine Power Plant 
Rohsenow, Institute of 
covered an investigation of the effects of blade cooling on 


Massachusetts 


the thermodynamic performance of a simple gas turbine 
plant 

The efficiency of 
increased by designing it to operate at higher turbine 
In order to operate these turbines 


i simple gas-turbine cycle can be 
inlet temperatures 
at higher te mperatures it 1s necessary to cool the blades 
ind rotors in the earlier stages 
1000 and 
Var 


been inves 


and possibly the « 
until the 


1500 F depending on the kin 


ising 
luced to a value between 


| of metal employed 


y r 
gases are r¢ 


ious methods of cooling turbine blades have 
tigated by the NACA and published in various unclass 
l 1947 


presente by Ellerbrock at the 


1 Londor 


A survey of some of 
Heat 


tec hnic il reports since 


England in 195! 


M. A. Mayers, A. Matiuk, S. Baron, Burns & Roe, 
iper lurbine and 

furbine Cycles 
ighly efficient co 
ne power plant cycles and the effects of a number of 
Some of the 


in their p Combination Gas 


discussed the development of 
il-fired combination gas and steam 


iriables on the plant efficiencies 


eering problems of these cycles were discussed 


ment cost estimates and evaluations were pre 


showing the annual production savings attain 


with the combination cycles 


principal ad\ re of these combustion cycles 
significant improvement in plant heat rates, which 

6 per cent better than present day high efh 
that 


should 
some combina 


boiler flue 


itmosphere 


Another advantage 

ht of is the 

f a high degree of cleaning 
hus, the 


substantially 


requirement in 
ol the 
stack gas discharged to the 


lust-free In view of current activity 


in the control of air pollution, such cleaned stack gas will 


ultimately be an essential characteristic of steam power 
plar 


cost of 


' 


Obtaining it without increase in the essential 


ertain of the combination cycle plants is ar 


undoubted 


mechanical engineering practice 


plants into the realm of present 


; turbine is now a reliable prime 


or factor is the growing experience 


Boiler manufacturers in the design and con 


(mern 


structior f pressure-tight boilers, which are required 


combination cycles Special require 


i States Navy, 


im sore a the 


ments of the Unite is well as the increased 


use of pressure firing in stationary plants, have contrib 


uted to this development 


For a conventional plant to secure improvements of 


the order of 6 per cent in plant heat rates, would requirs 


equipment designed for supercritical steam pressures 


temperatures of steam above 1050 F and multiple steam 


reheating From the stand-point of air pollution, the 


possibility of producing a substantially dust-free stack 


| 
gas coupled to 


1 reduction in annual production cost ts 


| 


a very promising development for the supercharged com 


bination cycle These factors of fuel economy, reduced 


investment cost and reduced dust nuisance show that the 
supercharged combination cycle should be given further 
serious consideration by all groups in the power industry 


There appears to be no doubt in 


minds 


the authors 


46 


that this cycle will become an accepted means of power 
generation in the near future since its promuse looms so 
large on the horizon 

The exhaust gas combination cycle, although not as 
thermally efficient as the supercharged steam regenerator 
cycle permits substantial gains over the conventional 
cycle and can be designed and built at the present time 
using already-developed and proved equipment 

The authors urged that the power industry 
ously pursue the development of the types of combina 
New concepts of 


vigor 


tion cycles discussed in this paper 


power generation are becoming increasingly necessary to 
cope with rising These 


significant because of the opportunity they present to 


combination cycles are 


costs 


meet the problem of higher costs 


Turbine Supervision and Testing 


There were several papers presented on the general 


subject of turbine testing. Space permits only the fol 
lowing abstract 

In a paper entitled ““Turbine Supervisory Instruments 
by J. C. Spahr and R. L. Richards of the Steam Turbine 
Division of Westinghouse Electric Corp., the operation 
series of current turbine supervisory 
instruments are shaft 


differen 


und function of a 
instruments were described Phe 
cylinder-expansion meter, 
flange differential-temperature 
with a hydraulic back-up 


vibration meter 


eccentricity meter, 


tial-expansion meter, 


meter, shaft-position meter 


vice, thrust meter, and shaft 


[hese supervisory instruments are used to supplement 


the operator All of them can be equipped with an 


ilarm circuit havi I contacts These are set for 


yperation is considered 


ilues beyond which continued 


unsafe Thus, if any of the above measured functions 


ilarm is sounded to warn the oper 


It is the duty of the oper 


exceed safe limits, an 


itor of the existing condition 
the condition and determine what 


itor to investigate 


taken Used in this manner, the super 
ind guide to the 


left to the 


iction should be 


back-up 


sory instruments serve as | 


perator The decisions operation are 
perator 
Recently 
supervisory instruments should be the primary source of 
l that 


decisions 
rather than to 


the philosophy has been advanced that the 


turbine-operation they be used in the 


ictual operation of the turbine just give 
j 


the warning signal rhe instruments would be equipped 
with automatic devices to trip the turbine off the line in 
exceeded safe limits 


that the 
position t 


he event the measured function 


The reasoning responsible for this trend is 
better 
ind that the 


results of internal dis 


Supervisory instruments are in a 


»bserve’’ the conditions of the unit, instru 


nents are in reality recording the 


turbances within the unit. The operator must depend 


on the instruments to warn him of abnormal develop 


ments: therefore, the instruments could easily complete 


the entire function of operating the unit. Such ar 


ipproach to instrumentation means that the present 


instruments must be converted to mechani 
expected that the 


gradual on The 


supervisory 
cal operators It is trend toward 


will be a 


Started 1! Ure 


operation by instruments 
l 


iuthors stated that Westinghouse has 


direction that the supervisory instruments will be 


irranged to trip the units off the line in the event the 


; 


licate a condition of distress 


instruments im 
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Power Practices in 1955 


he trend of the times power develop 
past year have 


breaking 


gone 


beyond the pre 

levels of a vear ago in all 

the 

October 24 to September 1955 

established by the public utilities 

better than 1.3 per cent over the pre 
) 


set during the 12-month period ending a 
r and 13.9 per cent above the roughly 46 


) 


highest 12 
electric energy pro 


such as | month 


report Di ireas 
duction nearly 
925 bilhon kwhr 


us maximum 


figure for the same October to September 
ir ago, (2) a combined utility and industrial 


on that 
2-month span in 1954 to 


reached 12.9 per cent above 


ibout 602 


i utility and industrial generating capac 
1 126,946,009 kw on September 30, 
regoing are based on the latest available 


r omission reports This Same source 


talled capacity of utility generating plants 


cw on September 10, 1955, as against 


eported in service on September 30, 
wccording to the 
}04,.816-kw level 


on September 30, 


generating capac ity, 
slightly 
54, to 16,036,290 kw 


from the 16,: 


ustrial capacity includes the stationary 


railroads and railways 


wity Addition 


heavy electric power equipment con- 
to the Eight 
of the Edison 


production for 


tively high rate according 
nu il Electru 


ute Scheduled 


Power Survey 
1955. 

w the record new production of recent 
indicates that the total capacity of 
inits placed in commercial operation 
be about 13,000,000 kw As of October 


icity of new generating 


equipment 


by [ S. electri systems totaled 
Including the 955 the 
} 


1959 or be yvond 


power 
100.000 kw year 

ion which extends to 
new generating units totaling over 41,000, 


its supplying the roughly 8,125,000 kw 


vice during the first nine months 


the 


generating 


nto ser 


ber 1, 1955 nation's electri power 


ided steam 


HOO) O00) lb 


capacity in the 


per hr his compares with 
of 90 units supplying 


el ctri 


the same period 
for which the systems 
1) Ib 


team 


power 


per hr of st capacity. In 


ming 


generating units are reported for 


150 psi and 


employing pressures of | 


the electri systems is estimated 
5,000,000 kw by the end of 1955. ar 
The 


000.000 kw 


power 


per cent for the year scheduled 


nd of 195S will exceed 14 


urvey ase of more 


points out, 1s an incre 


ver the actual « ipability it the end of 


er projects in the EEI compilation con 
nt of the scheduled generating capacity 


ne re 


maining 15 per cent is hydro Two 
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of the thermal projects, totalling 250,000 kw, will use 
atomic fuels 

The average size of steam generator purchased for the 
73 units reported sold for the twelve-month period end 
ing April 30, 1955, was 843,000 Ib per hr with a drum 
pressure of 1920 psig and a throttle temperature of 995 
F. There were 47 of 
including one for double reheat 


these units employing reheat 
rhe average throttle 
1025 F and the 
Che double reheat installa 


temperature for these reheat designs was 
reheat temperature 1010 F 
1050 F for Cwenty 


tion employed its temperatures 


four of the 73 units were pressure-fired 


Indwidual Systems Growths 


Phe Gas and Electric System 
reports it is presently engaged in the biggest expansion 
program in history indi 
cation that there will be no let-up in the this 


expansion in the foreseeable future 


seven-state American 


its 50-vear and there is every 


rate ol 


units total 
Muskingum 


construction are [our 
225,000-kw units at 


1957, 


Currently under 
ing 795,000 kw 
to be completed in 
225,000-kw unit at Appalachian’s Glen Lyn (Va 
to be finished in 1956, and one 120,000-kw unit 
Power's Philo (Ohio) Plant, 
rhe last-named unit is the developmental one utilizing 
a steam pressure of 4500 psi. Completion of these unit 
AGE System total capability to 4,800,000 kw by 


two 
respet tively: one 

Plant 
it Ohio 


L956 


1956 and 


also scheduled for 


will raise 
mid-1957 

Detroit Edison Co.'s River Plant 
house 820,000 kw of new capacity with 520,000 kw of it 
scheduled for ind the 
rhis last 
generator, required at the time of its purchase 


Rouge ilone will 


1956 a single installation, 


300, 000-kw 


balance, 
turbine 
1 2.000 


for 1957 named unit, a 
world’s largest 
Edison Co. ha 


000 Ib per hr steam generator, then the 
that time the Commonwealth 
rdered for its Waukegan, IIl., Station a 2,100,000 Ib per 
ind the Consolidated Edison Co. of New York 
has purchased a 2,400,000 Ib per hr unit for their Astoria, 
L. I., plant 


As expected last vear the 


nce 


hr boiler 


rVA 
production capacity in 1955. Of the 
dicted 2,100,000 kw was on the 


95 


added heavily to it 
2? GOO,000 kw pre 
line is of October 

The Ohio Valley Electric Corporation announced 
that the fifth last of Kyger 
steam turbine had been 
1,075,000 kw this station 1s the 
built 


December 27, 1955 and 
Creek's 215,000-kw 


placed in operation. At 


generators 


second largest power plant ever inywhere by pri 
ite enterprise 
Kyger Creek and Clifty Creek Plant, its sister 
located at Madison, Ind Ohio River, 
built by OVEC for the single purpose of supplying the 
electri power requirements ol the | S. Atom 


Ohiw 


tation 
ilso on the were 
Energy 


Commission's giant new Portsmouth Project 
Five 21 today at 
Clifty Creek final 
there 1s scheduled for February 1956 and will give Clifty 
i total of 1,290,000 kw capacity, making it the 


ans that 


5,000-kw units also are in operation 


Operation of the sixth and unit 


Creek 
1 


world’s largest private power plant This me 
OVEC will have pl wed 2,365,000 kw of 


operation in | 


electri power 


capacity in 2 months’ time 





Outstanding New 


CLIFTY CREEK STATION, Indiana-Kentucky Electric 

Corporation, subsidiary of the Ohio Valley Electric Corpora- 

tion, represents the largest single power plant ever built by 

private enterprise with six 215,000-kw generating units when 
it is completed by February 1956 


ROCK RIVER STATION, Wisconsin Power & Light Co., 
started up in 1955, employs cyclone furnace firing on a 525,000 
lb per hr, 1675 psi, 1005 F, 1000 F reheat stearn generator 


VERMILION POWER STATION, Illinois Power Co., joined 

the Company's systern in May 1955 with a reheat boiler 

capable of supplying 525,000 lb per hr of stearn at 1500 psig, 
1000 F and 1000 F reheat 
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Plants of 1955 


MILLIKEN STATION, New York State Electric and Gas 

Corp., came into being in October 1955 to serve a 135,000- 

kw turbine generator and is the first of a proposed five- 

unit plant. Steam is generated at 1800 psig, 1005 F reheated 
to 1005 F 


KYGER CREEK PLANT, owned and operated by the Ohio 

Valley Electric Corp., constitutes the second largest power 

plant built by private enterprise with five 215,000-kw gener- 
ating units 


COLLIN STEAM ELECTRIC STATION, Texas Power & 
Light Co., employs an outdoor type, reheat boiler to give 
steam to its 110,000-kw turbine generator. Steam is 


delivered at 1500 psig, 1005 F, reheated to 1005 F 
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Electric Energy, Inc., another specially formed ele« 
tric generating company to supply the Atomic Energy 
brought in 302,500 kw of 


1955, at its Joppa plant 


Commission's needs, new 


capacity as of October 1, 
Vuclear Power 


The Atomic Industrial Forum, In« 
year 1955 marked the year that U. S 
Research and test reac 


T he 


Army's package power 


, reported that the 

industry got into 
reactor building in a big way 
the 
military's needs, including the 


tors were approaching even dozen mark 


prototype and the Navy's various submarine and ship 


yropulsion reactors, were approaching the same level of 
~ 


about one dozen 
for electri« 


; or building number the original 60,000 


rhe purely power reactor units genera 
book 


ssurized water Shippingport, Pa., Duquesne Light 


tion on the 
kw pre 
Co. installation, a 150,000-kw, homogeneous design for 
the Pennsylv wer & Light Co., an ,00-kw pres 
surized water unit for the Syndicat d'Etude de I Energie 
75,000-kw, sodium 


+1 


ima P 
N ucleaire Brussels, Belgium, a 
graphite type for the Consumers Public Power District, a 
sodium graphite prototype for the AEC, a 
unit for the Atomic Power Development 
Associates 80,000-kw boiling water reactor for the 
wealth Edison Co. and Nuclear Power Group, 
10,000-kw pressurized water installation for 
d Edison Co. of N. Y 


21) OOO-kw 


LOO.000-kw 


Commor 
In ind a 
the Consolidate 


Fuels 


Mine output of bituminous coal for 1955 was estimated 
by Keystone Coal Manual to approximately 468 million 
tons, up The electric 
utilities, last year’s sole bright spot for the coal industry, 
now share the spotlight with the steel interests The 
utilities in 1955 consumed 138 million tons or better than 


18.7 per cent above 1954's figure. 


20 per cent above last year’s 115 million high The 
steel industry jumped from 84 million tons in 1954 to 
115 milhon in 1955, a 37 per cent increase. In the power 
VA plants alone used 14.8 million 
tons and the atomic energy project suppliers required 
million Apparently the coal industry has 
successfully come out of its doldrums of 1954 


generation field the 


20.6 tons 


Che fuel oil industry, according to a year-end report 
by the Petroleum Institute, showed that the 
total demand for residual fuel oil exceeded the production 
Something like 551 million 
barrels of residual was sought and 418 million barrels 
Chis demand for 1955 compares with a 524 
million demand in 1954 a 565 million demand in 
1953. In keeping, though, with the pattern of recent 
years the yield of residual fuel oil continues in the decline 

Production of crude oil, however, went on to a record 
high with 5 billion, 520 million barrels, of which the U.S 
supplied 44.7 per cent. For the third straight year the 
rest of the world outproduced this country. In fact 
the increase for the rest of the world for 1955 is more 
376 million 


(merican 


by a considerable margin 
produced 
and 


than twice that of the American increase or 
barrels gain for the rest of the world against 153 million 
from U.S. A. wells 

Natural gas production gained 875 billion cubic feet 
in 1955 to raise that industry's total to 11 trillion, S60 
billion cubic feet, But 
dropped from last year’s record high of 3974 to 3600, or 


gross gas well completions 


50 


American 
this 


the 
Porter, 


down 9.4 per cent In the opinion of 
Petroleum Institute president, Frank M 
could be a harbinger of things to come 
The natural gas industry, however, is well aware of 
the implications these statistics present. According to 
the report of the director of the Institute of Gas Tech 
nology, E. S. Pettyjohn, research is under way at the 
Institute to find ways and means of meeting the decline 


in natural gas supplies when it occurs 
Equipment Development 


[he step into the supercritical pressure range for 
boiler operation needed, of course, a companion step by 
the generator manufacturers. This step has 
been and the turbine people feel confident that 
Early 
a report was 


turbine 

made 
they can keep stride with boiler design advances 
AIEE, 
given on an investigation of the economic size for steam 
electric generating Out of this study 
estimate that within ten years generating units of 


in the year in a paper before the 


came an 
500 


units 


to 600 mw will be economical 

[he paper presented by Professor Baumeister, Co 
lumbia University, before the Philadelphia sections of the 
ASME and the ASCE, 1954, on “What's 
\head in Power’’ singled out the temperature barrier as 
the major block to further developments in the 
steam power field (2) the perfection of the gas turbine to 
3) the complete realization of 


December 6, 


furnish useful life periods 
nuclear energy potential with its fission temperatures of 
10° degrees and fusion temperatures of 10’ degrees. In 
his opinion ‘‘we have no alternative but to find materials 
and designs which will enable us to reach into the higher 
temperature ranges 
Within the areas of 
facturing techniques for the conventional boiler consid 
Panel construc 


refinement of design and manu 


erable forward strides are being made 
tion of furnace walls, for example, offers many economies 
in field erection time as well as in shop inspection and 
preassembly The separated furnace design for the 
very large capacity reheat boilers has come into its own 
[his design approach offers material savings in lower 
overall heights and hence in supporting steel members as 
well. Field experience brings out the additional advan 
tage ol spre iding out the boiler furnace overa larger area 
to where more construction help can work side by side 


during the erection phase 


Gas Turbines 


rhe turbine in the power generation field has 
maintained its strong appeal of recent years At the 
moment the gas turbine seems well established in the 
range of 1000 hp to 20,000 hp. As such it has enjoyed 


some limited acceptance in the power field as an aid in 


gas 


meeting peaks particularly in gas rich areas 

For the large-scale power plant there seems two out 
standing possibilities for gas turbine application. Both 
involve combination gas turbine and steam turbine appli 
The recently concluded ASME Annual Meet 
a paper on these applications wherein a 


cations 
ing included 

supercharged boiler-gas turbine combination’’ was said 
to promise a 6 per cent improvement in cycle efficiency 
exhaust 


over the conventional steam design and an 


heated combination gas-turbine boiler cycle’’ showed a 


theoretical 3 per cent improvement 
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Quick Pick-up Ability 


By THOMAS K HUBER’ 


The Detroit Edison Co. 


The spreading use of initial pressure 
regulators has produced a reawakened 
interest in the subjects of spinning reserve 
and load pick-up abilities. Here is a re- 
port on one major utility’s investigations 

of the problem. 


Co. has always maintained the 


perating its system with enough running 


i . 
qaison 


» meet instantly the largest single forced 
When Plant's 


Vice forced 


the River Rouge 


this largest 


stem 


single 


recently the Company's largest single 


ol a 
ind the 
? 


series oO! 


is 150 mw represented by loss 
As the unit sizes increased 

to still larger units, a 
run on the Detroit Edison system t 


ibilities of the individual plants 


to pont 
were 


up 


ICA 


these tests and some relatively recent 


riences with sudden interruptions of large 
Hydro Electric Power 


seems to be no need 


purchas fror their Ontario 
Commi iterconnections there 


r a forced outage of as high as 300 mw 
example of quick pick-up ability when 


nection flow was interrupted 


Forced Outage Problem 


Cert ly of the most difficult times to handle a 
is during a low system load period 


rhis 


load is 


] ; ‘1 y 
large [of utave 


such as th rly morning Sunday 


hours of a 
what transpires when a large 
thrown onto a plant that has been carrying a low load 
Ihe frequency drops, the turbine governors respond to 
this drop and the turbine admission valves open wide to 
im flow to the turbine. In a few seconds 
this the boiler pressure falls off, 
boiler water level begins to rise. If the pressure 
a minute or two, water from the 


essentia 


increase ste 
alter 
the 
drops far enough, in 
boiler may be carried over to the turbine and in passing 
through it damage the turbine buckets 
\ctually, though, the turbine’s initial pressure regu 
lators act to prevent this danger of water carryover 
On the Detroit Edison system they are set to permit a 
cent throttle pressure drop before throwing the 
line. Should such an emergency occur, 
it would make the load pick-up even more of a 
burden on the remaining turbines carrying the system 
load. But such an unusually large pressure drop of the 
of 10 per cent could normally occur only if a 
irea with a few turbines were to become sepa 


sequence and 


U per 


unit off the 


however 


magnitude 


venerati 


ng Engineer 
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rated from the rest of the system It could occur, how 


ever, if the system were called upon to pick up a load 


much larger than 300 mw, or on certain turbines if their 


governors failed to respond properly 


then, in a separated area with only a 


It 1s possible, 
few turbines to experience the loss of a turbine or a series 
ol forced outage on the 
ictual load 


accompanied 


1 large 


pick-up ol 


of turbines 1n the event 
Therefore 


ola large forced outage 


system successt ul 


demanded in case 


by an area separation requires that the load be limited 


to an amount that the system plants can meet with an 
im pressure 


load 


the individual plants in 


lowering the st 
Just how much of a 


instant without 


response 
to the point of 
pick-up ability 

the Detroit Edison system possessed was the 


SeTIes ¢ ible I, tollowins page 


unloading 


ind the re sponse 


basis for a 


{f demonstration tests, 7] 


Testing Pick-up Abi 


Each plant in the system was tested last spring under 
its most difficult condition as far 
it the lowe 


ibility 1s 


normally 


is load pick-uy 


concerned, namely, t load the plat 


A. -SYSTEM FREQU 


5:15 


PM 4 


5:00 PM} 
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NTECONNECT 
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- =. 
65uw 
TO EDISON FROM EDISON 


PICK UP—245 MW 


C.- GENERATION OF POWER PLANTS 


PM i 
5:15 PM 5 mw z 


oe a 1220 Mw 
y 5:00 eM ; 


PICK UP— 245 Mw 


1D. - BREAK -DOWN BY POWER PLANTS 
TRENTON DELRAY CONNERS | ST.CLAIR 
5:15PM ' wf “4 » 
| a a 
——_-—_4,_.—___ I 


5:00PM 4 


55Mw 


MARYSVILLE 


BLOCKED 
LOAD 


45Mw somw soMw 5uw 


PICK UP-245 Mw 


the 


of the 


4 hows frequency restoration after the interruptior BI net 
nterconnection flow for our five major interconnections for the period 
the generation f our five power plants before and 


quick pick 
plant It is me 


higher than the 570 MW 


nterruptior ( how 
after the interruption and the » made by the plant D I 


the pick-up 


made by the individual t to be mpared with the 
table mm this article for the load level wa of the table 


Fig. 1—This is an example of ‘‘Quick Pick-Up." It occured 
Sunday evening December 5, 1954 when a large interconnec- 
tion flow was interrupted and portrays plant reactions 
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that 


to one 1 
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time it took to do 


ninute In future 


se first runs gave, this time 


¢ based 
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on the safe rise of 


ible I shows the initial test 
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Edison system has 


hen the five plants 


Chis capacity is possible 


e of only 
f the lo 
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! margin of 
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wound, double-flow 


ors and three steam generators of a 
\utomatic controls 


barrel turbine 


mw, single 
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hree steam generators of a 
Automatic controls 


single-barrel, turbine generator and 
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nw cross-compound wit 


double 


h a tandem-com 


flow, low-pressure turbine hey 


unit reheat cycles 


Autom 


atic control wo 


sdditional units have been completed since the test 


date 


Marysville 
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H.P 


Two 


single 


barrel, 


turbine-generators 


and two steam generators « i battery 
Automatic controls 
L.P.—-Shut down 


At the time of this publication Detroit Edison Co. 1s 
in the process of running a second series of quick pick-uy 
tests. In these tests evidence of carryover by conduc 
tivity readings at the superheater inlet and maximum 
drum water level as set by the manufacturers of our 
boilers is being used as the end point of the quick pick-up 
instead of the 5 per cent steam pressure drop used in the 
first series of test By these tests it is planned to deter 
mine the maximum quick pick-up that can be made 
from the low load and also a percentage pressure drop 
illowable for setting of the turbines’ initial pressure 


regulators 


Fundamenta! 


There are a number of factors that influence quick 
pick-up capacity and include such points as the response 
characteristics of the fans and the automatic controls 
ind similar auxiliaries, as well as the inherent storage 
features of the boiler system. When reduced to its 
fundamentals the quick pick-up capacity of a steam 
plant, until operating conditions can be changed, comes 
largely from the flashing into steam of water already 
present within the steaming boilers rhe critical period 
is when the steam is initially drawn from the boiler 
without replacement heat. Consequently the point to 
which pressure will fall is determined by a balance be 
tween the delay the storage capacity affords and the 
promptness of the measures to increase heat input to 
the boiler 

As a result of the desire to achieve i reasonable 
balance in regards acity, the 


o a plant's pick-up cay 


t 
broader aspects of light load operation with best economy 


require a consideration of these points | the safe 
minimum loading of the steam plants to provide a 
sufficient and well-distributed spinning reserve 

the restriction of the governor action in the case of 


turbines on the line not full-backed by boiler capacity 


immedtat 


Chis restricted governor action prevents exceeding the 
boiler capacity with resultant low pressure in case of a 
sudden frequency drop. Such a safeguard makes sense 
inasmuch as there 1s no advantage in carrying a turbine 
wide open for the first few moments of load pick-up only 
to have the turbine unload because of low pressure 1m 
mediately afterward 

[he above studies and the thinking behind them were 
ipplied at the time The Detroit Edison Co. had com 
pleted its two interconnections, Figs. 2 and +, with the 
Ontario Hydroelectric Power Commission Plans were 
under study by the spring of 1954 to take large amounts 
of off-peak power from the Hydro system during hght 
load periods on the Detroit Edison lines when large 
forced outages would be difficult to handle During 
these off-peak hours there was low cost surplus hydro 
power available in quantities up to 250 m Such an 
exchange of power is not without some possible problems 
such as sudden interruptions produced by transmission 
line difficulties 

If, for example, The Detroit Edison Co. elected to 
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Figs. 2, 3—Detroit Edison Co. recently completed two in- 
terconnections with the Ontario Hydroelectric Power Com- 
mission permitting exchanges of power between the pre- 


take il] 250 mw available during their lowest system 
load hours as of spring 1954, 1t would represent 40 per 
cent, or 1 I f their total load \ 
would be difficult to meet 
{ interchange contract, the Detroit plants 
would h to pick up the load in southwestern Ontario, 


forced outage of 


this n In addition, 


as part f the 


seldom less than 150 mw Ihe combination, 


which 


} 


it was felt, would represent tco much of a burden for the 


Consequently the amount of hydro 
Edison Co 


Power 


plants to meet 


power The Detroit purchases from the 


Ontario Hy 
during the lowest load hours by the quick pick-up capac 
the data in Table | 


iroelectric Commission 1s_ limited 


Future Step 


Che details of this whole subject, which has assumed 


Progress in Electric 


J. B. McClure and A. G. Mellor, General Electric Co 
yut in their recent paper before the ASME that 
years since the electric utility industry began 
starting of Edison's Pearl Street Station in 


pointed 
in the 7 
with the 

New York City on September 4, 1882, the 


become one of the 


generation 
ind utilization of electric power has 


most important factors in our continuing expanding 


There has never been a serious shortage of 


econom' 


is country and today the cost of power to 


power in th 
the ultimate consumer, in spite of inflation, is at pra 
tically the lowest level in history 

It seems certain that the major source of power for 
some time in the future will be fossil fueled steam-elec 
The 


ing units can be expected to continue 


tric generating stations present trend to larger 


single generat 
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ey 


pEeTRO 
MAR VIBVILLE 


SARNIA 
ONTARIO 


dominantly hydro system of the Canadian organization and 
the steam system of Detroit Edison with economies for both 
parties but pick-up capacity limits amount of exchange 


recent importance because of the spreading use of initial 
number of years 
at that 


Edison's 


pressure regulators, were covered a 
back A 


time and time has proved them out 


number of observations were made 
Detroit 
investigations have re-emphasized (1) the value of low 
minumum loading designed into equipment so that spin 
ning reserve on the line can be as large as possible, (2 
the importance of automatic control equipment having a 
high speed response Lastly, the 


Detroit studies indicate an opportunity for improvement 


in picking up load 
in the initial pressure regulator's operating conditions 
and in its unloading timing 


Power Generation 


[wo plants are now under way that are designed to 


operate at supercritical steam pressures and “using a 
double reheat Already 
given to steam pressures of the order of 6000 to 7000 


evel consideration is being 


psig. If these first two supercritical pressure plants are 
successful it can be expected that in the future many of 
the largest generating units will employ steam conditions 
well advanced over those in use today, providing they 
can be economically justified 

In the boiler field, designs of once-through boilers 
are well along not only for supercritical pressures but 
also for more conventional pressures. Extension of thes 
designs, together with the use of multiple furnaces should 
provide the very large, very high-pressure boilers re 
quired for the future 





Nuclear Engineering 
and Science Congress 
and 1955 International 
Atomic Exposition 


Cleveland, Ohio, December 10-16, 1955 


[he spacious facilities of the Cleveland Public Aud: 
torium became of nuclear capital of the world for a week 
Nearly 300 technical papers wer: 
ind Science Con 


Joint Council 


in mid-December 
presented at the Nuclear Engineering 
gress which was coordinated by Engineers _ 
on behalf of 26 engineering and scientifi 

Exposition occupied approxi 
und presented exhibits 


groups Phe 


1955 International Atom 


1ately 80,000 sa ft of floor space 
research organizations, educational 


from 140 companies, 
institutions and government agencies Sponsored by 
The American Institute of Chemical Engineers, the 


highly successful exposition was under management oi 


International Exposition, Athel | Denham, director 


Excerpts from some of the important technical papers of 
interest to engineers in the power generation field appear 
on the following pages in the first section of two-part 


the € ongress 


Cleveland Terminal Tower sets stage for Congress 


G-E 75,000-watt lamp illumines Cleve- Diamond Power Specialty Corp. dem- Exhibit of Westinghouse Electric 
land Public Auditorium onstrates wired television Corp. features atomic ‘‘firsts’’ 


British Board of Trade shows variety Scale model of nuclear power plant Combustion Engineering illustrates 
of nuclear instruments by Atomics International its role in nuclear power 
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a 
Model of nuclear steam generator 
shown by Griscom-Russell Co. 


Reactor simulator prominent in Ben- 
dix Aviation Corp. exhibit 


Foster Wheeler illustrates homogene- 
ous power reactor 


Variety of fuel elements featured by 
Sylvania Electric Products, Inc 
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High vacuum equipment exhibited 
by National Research Corp. 


Swiss firm of Escher Wyss. Ltd. shows 


nuclear gas turbine cycle 


Application of instruments and con- 
trols featured by Bailey Meter 


Cleveland Electric Illuminating Co 
exhibits APDA reactor model 





Dual-cycle boiling reactor, one of 
many elaborate G-E exhibits 


ND BUILDS REACTORS AND NUCLEAR STEAM GENERATORS 





Methods of steam generation 
nuclear plant shown by B. & W 


Electromagnetic pump for liquid 
metals in Callery Chemical exhibit 


Principles of nuclear plants explained 
in Walter Kidde booth 
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Latest data from 
Western Precipitation 


on Cottrell Recovery Equipment 


Do you have operations in your plant where gas-laden 
suspensions, wet or dry, are a problem? Such suspensions may 
be dropping on surrounding property, causing nuisance difficulties. 
Or perhaps important values are being lost in 

stack gases that can be profitably recovered. 

Whatever the nature of your recovery requirements, you will find 
this 40-page Cottrell booklet of great help. It contains 

up-to-date data on the latest advancements in the electrical 
precipitation field ~ prepared by the organization that pioneered the 
commercial application of Cottrell Electrical Precipitators almost 
a half century ago and has consistently led 

in new Cottrell developments. 


A copy of this data-packed booklet will be sent 
free te engineers and other executives inter- ) 
ested in recovery processes. Send your request ) 


to ovr nearest office. ) 


For nearly 50 years Western Precipitation bas carried on a 
continuous research and development program on Cottrell Electrical 
Precipitators, Multiclone Mechanical Collectors and other types of 
recovery equipment. We are not affiliated with any other company 
in the electrical precipitation field except our wholly owned subsids- 
aries, International Precipitation Corporation and the Precipitation 
Company of Canada, Lid. We are equipped to serve you amyu here in 
the United States, Canada, and throughout the world! 
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40 PAGES of 


helpful information 


on Recovering Dusts, Fly Ash, 
Mists, Fumes and other Sus- 
pensions from Gases. 


This booklet summarizes 


the important points design and plant engineers 
should know about Cottrell Precipitators . . . 


a 


Basic types of Cottrell equipment. 
Principal elements in a Cottrell unit. 
Data on Mechanical and Electronic Rectifiers. 


Various types of Collecting Electrodes (rod curtains, 
corrugated plates, pocket electrodes, etc.). 


Typical ways of removing collected material. 
Various Shell Constructions (steel, concrete, brick, etc.). 


The effect of various factors on efficiency and 
performance. 


Data on CMP (Combination Multicione-Precipitator) 

Units. 

. and many other helpful facts on Cottrell 
design and operation. 
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Highlights of Nuclear Engineering ‘")""\\\“*"" 
and Science Congress—I 


Energy Com 
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centrations are kept below a certain 


alue. Or, alternatively, the release 
of waste gases may be scheduled only 


for times when meteorological con 


ditions favor the rapid spread and 


dilution of the released material 


Design of Second F «perimental Breeder 
Reactor 


\ step toward the ultimate com 


mercial use of nuclear reactors in 


central tation power plants was 
described by L. J. Koch of 


National Laboratory in a 
entitled The Engi 


Argonne 
paper 
neering Design of 


QUALITY 
CONTROLLED 


at a fraction of 
Distillation Cost 


EBR-II rhe Argonne 
tal Breeder Reactor II 
one of the five prototype 
power reactors selected by the United 
States Atom« 
for development and construction 
unmoder 
with a 


Experimer 
EBR-II) is 
industrial 


Energy Commission 


It is a plutonium-fueled 


ated, sodium-cooled reactor 
power rating of 60,000 kw 
rhe plant consists of the reactor and 
heat 


electric power plant, and 


heat 


removal system, the steam 


in integral 
facility 


fuel reprocessing rhe plant 


is now in the engineering design and 


development stage, with construction 


oS 4 \\ 


LA Demineralizere 


Industry's finest selection of Mono-Bed 


and Two-Bed Systems. . . . Indivi- 
dually designed to the 
requirements of your raw 

water supply. Our Engineers 

are at your disposal, to discuss 
your problem . . . Survey 
your requirements... 
Prepare recommendations 


and estimates. 


WRITE TODAY 
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DETAILS 
or 


Send for 
FREE 
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L * A WATER SOFTENER COMPANY 


1007 Air Way, Glendale 1 


REPRESENTATIVES 


California 


IN PRINCIPAL CITIES 


scheduled to begin in 1956, and oper 
ation to begin in 1958 
rhe heat 


removed by the 


produced in the reactor ts 
primary sodium sys 
tem, and transferred to the secondary 
in the intermediate 


sodium system 


heat exchanger [The secondary so 
dium transfers its heat in the steam 
generator to produce a maximum of 
200,000 Ib per hr of 
delivered to the 
20,000-kw conven 
at 850 F 


superheated 
steam which is 
throttle valve of a 
tional condensing turbine 
and 1250 psig. Five stages of feed 
water 


employed. The 


heating are 
becomes intensely 
through the 


non-radio 


primary sodium 


radioactive in passing 
reactor, and a secondary 
active, sodium system 1s employed to 


isolate the radioactive sodium from 
the steam generator 

rhe plant includes an integral fuel 
ind fabrication facility to determine 
the feasibility and cost of a fuel 
designed to meet the 


Low 


ycle speci ally 
needs of a fast breeder reactor 
reprocessing costs, and a short cooling 
time to minimize fuel inventory, are 
desired \ direct metallurgical sep 
arations process has been selected for 
EBR-II fuel recovery which promises 
both of 
uires remote controlled 


to accomplish these objec 


tives, but req 
shielded fabrication of the fuel ele 
ments 

rhe reactor consists of an enriched 
of uran 


ipproxin 
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It has been done 


is being d 


Ever hear of a 1000% return? 


money—not always at 
Intermittent, hit-or-miss boiler blow-« 


make-shift” at best and res ilts in a shame! 


he rate of a 1000% 
fi but enough certainly to pay 
i months. If tt 
y The Madden 


blow-down 


re- 
) is tur! 


its way in a few 
is sounds good to you, write for 
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ive.. Chicago 26, Ill 
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ther items of 
me r wutinely 


duplicate 
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Radionuclid from Water by Water 
Treatment Processes Roy J. Morton 
f Oak Ridge National Laboratory 
ind Conrad P. Straub of Robert A 


Sanitar Engineering Center 

ported on an investiga 
onal water treatment 
several modified and 


processes for the 


Your plant and equipment suffers . . . your remo, ft active materials from 
community goodwill fades away. These problems ‘rocesses studied included 
can be solved. Prat-Daniel Collectors are oagulation iluminum and iron 
designed for the control of industrial dusts 

and flyash. Multiple small diameter tubes 
provide powerful centrifugal forces, 

resulting in sustained high collection efficiency 


: distillation 
.. even with ultra-fine dusts. ee 


In gener 
Whether the problem is industrial dust ion was it 

or flyash, you are assured of satisfaction with f valenc 

P-D Collector Systems, engineered to meet cogs = 7 ane 

. with careltu!l control showed 

your specific needs. hi l f strontium and 
Write for Reprint No. 102 titled, 

“What Type Collector?” 


S Iron dust and 
adsorbents under 
Distillation 
efficient but 


According to L. R. Setter and A. S. 
Goldin of Robert A. Taft Sanitary 
Engineering nt ncinnati hio 


Project Engineers 


THE THERMIX CORPORATION 


GREEN WICH, CONN 


Offices in 38 Principe! Cities) 
Cenedien Affilictes: T. C. CHOWN, LTD. Montrec! 25, Qve 


Designers and Manviactuers 


PRAT-DANIEL CORPORATION 


SOUTH NORWALK, CONN, 
POWER DIVISION: Tubular Dust Collectors, Forced Draft Fans, Air Preheaters, induced Draft Fans, Fan Stecks 
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William E. Dobbins of New \ 
ersit unted out that biologi 
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The extent ol the 
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exists between 
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hemical compositior 


r those elements 
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Not a Single Repair 
in 12 Years 


on ASH HOPPERS 


lined with 


R & | Moldit Cements are 
the most successful hy- 
draulic-setting refractory 
materials, easy to pour, 
cast or gun as monolithic 
linings, facings and 
shapes of any size. 

They are compounded 
to best meet specific ther- 
mal and mechanical con- 
ditions from 2000° to 
3000° F. 


Send for catalog on 
Moldit and—while 
you're at it—get the 
story on Super +3000, 
the truly “wonder” re- 
fractory bonding mortar. 


Ash hoppers of boilers take a fright- 
ful beating from abrasion and frequent 
quenchings of hot ash. Yet in every case 
where old, broken, spalled and eroded 
areas were filled, completely relined or 
‘‘gunned"’ with R & | Moldit Refractory 
Cement, troubles ended. For example: 


®@ Moldit linings installed in the ash hop- 
pers of two 800,000-Ib. pulverized coal 
boilers 12 years ago are still going strong, 
without a single repair—and the original 
cost was only a few cents per pound for 
Moldit, plus very little labor. 


@ Another power plant saved $30,000 
plus considerable downtime when they re- 
paired several ash hoppers with Moldit-D 
refractory linings. That was 10 years ago 
—and the lining is still in good condition. 


These success stories are typical of 
Moldit's service. It will pay you to inves- 
tigate why you should use Moldit-D in 
your ash hoppers. 


REFRACTORY & INSULATION CORP. 


REFRACTORY BONDING AND CASTABLE CEMENTS 


INSULATING 


BLOCK, BLANKETS AND CEMENTS 


124 WALL STREET © NEW YORK 5, N.Y. 








water in me areas is extremely ir 
tense an 11 pose a real limitation 


$ ll Devi D Bi J b! 
md evice oes ig 0 t on the ypment of nuclear install 


ations 


Here’s all that shows of the Development engineers ind other 


scientists responsible for expansion 


e 
Reliance Electrode-type Levalarm auciear engineering projects are urge 
| | 


give earl ound thorough attention 

oO water requirements with reference 
existing or potential av 

of water supplies rhe prog 

waste disposal from nuclear 

ations also must be pl inned « 

so that receiv ng stream 


11 


eo ee , Hochanadel, T. J. Sworski, an: 
. Ghormley of Oak Ridge Nati 


ed that the decon 


i Le J. W. Boyle, W. F. Kieffer, C. J. 
i J. A. 


lutior 


; 
Seen water connects Cap removed showing pecition af equanne site 
. sulfat uranyl! fluoride 


electrode connection 
I\ 


own alarm system and fistings eogeh = 
fuel cut-out... Seat aia Mines samc eae 
} neratt pi, and aadea 


pt for the nitrate 





Tici 





solute itself 


Isolated circuits make relays t a nge ol the solute itself w 
work for you to actuate... of water decomposition to Hs, Os an 


initial yield 


low water alarm pump start n decreased on lowerin 


nergy to total energ 


high water alarm pump stop Po parenestnpsig: Bivens are wagpaion 
fuel cut-out niur oncentration or the hydrogen 


. ones tion I viele Wa 
(or selection of these facilities) of wuenan a ied © 
T ndependent of tem*perature 
Upper photograph — Levalarm for pressures ii ahh ol pa 
up to 2500 psi. é ‘ ided 
pP rn mT 1aaed 
Lower photograph—Fuel cut-out Levalarm on 
water column. Can be installed in field. 
Write for Bulletin D2. Phree 


ttis Plant of Westinghouse Electri 


The Reliance Gauge Column Company Corporation, D. M. Wroughton, J. M. 
5902 Carnegie Avenue «+ Cleveland 3, Ohio Seamon, at H. F. Beeghly, pr« 


the rat 








with tl 


an th 


~ he » 
BOILER SAFETY DEVICES. 
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TURBOVANE FORCED DRAFT FANS 
Offer broad range of stable pe 


formance, high efficiency and sturd 


onstruction with self 


power feat r 


HEAVY DUTY FANS 
WITH FORWARDLY 
CURVED BLADING 

For induced draft serv 
ice. Low first cost de 
sign permits handling 
large volumes of gas 
compored to space 


occupied 


TURBOVANE INDUCED DRAFT FANS 
draft and heovy 
duty industrial uses with potented 


For mechanical 


erosion-resisting wheel 


A Complete 


niting horse 


AIRFOIL FORCED DRAFT FANS 
Turbovane features together with 


highest efficiencies, quietest ope 


ehitel, west operating costs 


CENTRIFUGAL COMPRESSORS 
Handle large volumes of air at 
high pressures for a wide variety 
of uses. Available up to 240,000 
cfm and pressures up to 5 psig 


Line of Forced and 


Induced Draft Fans for Utility and 
Industrial Power Generation 


and many other 
mS avy ilable for 
* primary and secondary 
forced draft 
* induced draft 


* gas recirculation 


Compl iti 
ice by Westinghouse-St 


able to you to solve any 


iftevanti 


draft problem. Call our Sal 
or write Westinghouse Ek 
ration, Sturtevant Divisi 
Boston 36, Mass. 


WESTINGHOUSE AIR HANDLING 


You Caw ee SURE...1F 11's Westinghouse 





Phe authors reported that con 
sideration is being given to the use ol 
carbon steel in reactor systems This 
has the advantage f better avail 
abilit greater experience in fabrica 
tion method und possibly easier 
removal of radioactive contamination 
from carbor l ivf Some 
inherent disac ntag include higher 
corrosio! t irin peration 

lized attach 
rrosiotr 
torage 


While 


These important fuel- 
saving, maintenance-reducing features are 
vi 1 Stud rrosion | obtainable with Enco boiler baffles — and 
Vat Daniel R ind only with Enco baffles 
Eugene M. Simons lle } 
wine Fenatitecte , Streamlined gas flow 
Uniform gas flow 
Elimination of bottle necks 
Reduced draft losses 
Higher hect transfer 
Cleaner heating surfaces 
Less use of soot blower 
Special provision for expansion 
Easy tube replacement 
Adaptable to any water-tube boiler, 
fired by any fuel 


te radio 
ar 


E. Wil 


irvine 


Each application is designed on the basis of ling to Edg 
more thon a quarter century of experience in ~e 
this specialized branch of power engineering. 

Installations are mode by skilled mechanics. 


so 




















THE ENGINEER CO. 


All sizes to fit ' oi 
ERNST WATER COLUMN & GAGE CO. i \ 75 West Sr. 
Send fer Catalog LIVINGSTON, Ni. J. Se Miluey New York 6. N.Y 
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At times it pays 
to be blinded ! 


N. E. Miller and 
Battelle Memorial 
, } 


€ ‘ presented i paper 


Simons 


Hydroxide Pumy 

: But certainly not when you analyze 
imner material 
hydroxide coal values. Before you contract or 


1i¢ 
iddition to place an order for your coal sup- 


pressurt 


ply, a comparative study of evap- 
made 


But 


orative results should be 


No coal is 


LOO ellicient 


with a properly, uniformly sized 


coal you'll utilize a higher per- 


centage of Btu content. This more 


ethcient ¢ ombustion mecans lower 


steam costs tor you 


At our Enos and Enoco Mines... 


specific gravity W ashing, exact sizing 
and mechanical size blending pro- 
duce a coal free of loose impurities, 
tailored to your stoker requirements 
Each shipment is guaranteed 

of the same uniform size-consist and 
high quality. You'll find that exactly 
sized, properly prepared Enos and 
Enoco coals red ice Btu 


W hy 


us prove that superior preparation of 


waste 


not give us a call today? Let 


quality Enos and Enoco coals give 


you more efhcient utilization of Bru 


content for lower steam cost 


Boe, 
“ "* 


oT “ey 
7 
\ . 


THE ENOS COAL 
MINING COMPANY 


Sales Offices for Enos and Enoco Coals 


1405 Merchants Bank Bidg. 310 S. Michigan Ave. 
Indianapolis 4, indiana Chicago 4, Illinois 


Place a trial order. 


Make a test comparison. 
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DO YOU WANT 
AN ENGINEERING JOB 
WITH A FUTURE? 


ELECTRIC 


Company 


THE OHIO VALLEY 
CORPORATION, a 


perating two large steam generating 


new 


plants in the Ohio Valley has opper 
tunities TEST (etf 
METER, RELAY, and COMMUNICA 


TIONS Engineeis. If you have an 


now for iency 


engineering degree and are in 


terested in a tine opportunity, write 


Box 468 


Personne! Director 











lurgical techniques and recovery pro appointment of G. M. Wallace & Co. 1944, was elected vice president of 
esses are developed At one place in as representatives in the Rocky Moun Simplex in 1950 
northwestern South Dakota on the tain district, for their complete line of R. Y. Case, assistant manager and 
southern flank of the Williston Basin water conditioning equipment, steam chief engineer, power transmission 
coal in beds up to 24 inches thick specialties and condensate return sys department, U. S. Rubber Co., was 
containing as much as 6 per cent and tems awarded the Edward Longstreth 
averaging 0.7 per cent uranium, has Robert M. Van Sant, director of Medal of the Franklin Institute at 
been discovered recently rhis dis public relations of the Baltimore and the Institute's Annual Medal Day 
covery suggests that other deposits Ohio Railroad, retired October | after ceremonies Mr. Case was cited for 
of uranium-bearing coal of comparable $2 years of service with that company his “timing belt,’ a new and radi 
grade may occur in the Western States He was succeeded by Joseph L. Stan- cally different medium for the trans 
ton, assistant director mission of power 
The following new appointments in 
Personals the sales organization of Allis-Chal 
mers Mig. Co.’s Industries Grou 
Thomas R. Darmody has been have been announced: V. L. Spinney, 


named an assistant general manage manager of New York district since 





of Vitro Engineering Division ac: 949, has been named manager of the 


ing to an announcement b central region, with headquarters in B & W BOILERS 
Corporation of America Cleveland, succeeding R. L. Halsted, FOR SALE 


Carl Claus has been named director who was recently appointed manager 
of staff of The Babcock & Wilcox Co of the firm’s processing machinery 2 Babcock & Wilcox 600 HP each, 
according to an announcement made department; N. W. Landis, manager Sterling bent tube, 4-drum, new 
recently by Alfred Iddles, president of the Detroit district office, has been 1939-40, ASME built, Hartford In- 

spection HSB-11925, Class 50, No. 
ordinate the various staff functions succeeding Mr. Spinney; and A. J. Rg Benge of ——— 
of the compan and will supervise Mestier, Jr., for the last five years tem, feed water system, oil remover 
the activiti f the following depart manager of the Syracuse district system, complete installation, erected 
Chicago as last used unti] Summer 
Mon guanene : ni eaeon es Detroit 1955; tremendous bargain, inspec- 

: —— a - tion invited, communicate with 
and training, emplo - G. N. Proctor, vice president of owners. Address inquiries in care 
director of purchasin yub l The Permutit Co., has been elected of Combustion Publishing Co., Inc., 
Box 600, 200 Madison Ave., New 
York 16, N. Y 


ERNST 


STAINLESS STEEL 
GAGE OR IRON 


In his new position Mr. Claus will co named manager of the N. Y. district 


ments and personnel: | n succeeds Landis as manager rf 


g and pub a member of the board of the Simplex 
Bride, president o ch Valve & Meter Co Mr Proctor 


ha innounced he associated with both concerns since 














SHIPMENTS 


connections) 


FROM STOCK 


“ 


Fig. 85S 
STAINLESS 


600 T. P. H. Coal Handling Installation at Astoria Station, mes 


Consolidated Edison Company of New York, Inc. 


with V2" or %4 


—CONVEYING SYSTEMS FOR EVERY PURPOSE— 


Sy-Co CORPORATION 


P. O. BOX 388 LYNDHURST, N. Y. 
GEneva 8-2737 


Phone Livingston 6-1400 


ERNST WATER COLUMN G&G GAGE CO. 
LIVINGSTON, N. J 











January 1956—-C O MBUSTION 











+ \ 





¥ 
—— | 






SWRREREA REG 


A 
a 
ow A 





ae 
. 


™ | 
\ 


hea 
1\ 





\ 


ae) | a 
\ 









~, 
2 
Sh 
gy Za gs - er th 
ZA, = wl 
we 
} ~ gs 
s i 
5 a 
fi 


BOILER TUBE FAILURES ELIMINATED 


Regular program of DOWELL chemical cleaning for six boilers ended tube failures due to scale 


10,000 pph boiler in a chemical plant contained 
--inch thick. Me- 


vas unsatisfactory, because it required a long 


igh-silicate scale up to 


eft hard scale in the tubes. 


formulated a spec ial solve 


m the boiler. The operator now has 


boilers on a regular 


the beginning of this 


program 


ed several times and there 


by scale deposits. 


chemical cleaning service for industry <a 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 


nt and quickly 
schedule of Dowell 


have bee 


Chemical cleaning is designed to add years of life to your equip- 
ment by helping to protect it from over-heating, galvanic attack, 
and pitting-type corrosion. Downtime is held to a minimum, 
because solvents are introduced through regular connections 


. extensive dismantling and scaffolding are not needed 


Dowell Service brings vou over a decade of experience in the 


chemical cleaning of many kinds of equipment, in¢ luding more 
than 10,000 high- and low-pressure boilers. Contact the nearest 
Dowell office for more information. Or write Dowell Incorpo- 


rated, Tulsa 1, Oklahoma, Dept. A-2 





<—_ 


Controlling Combustion Electronically 
Cyclone-Fired Plant 


at World’s Largest 


Commonwealth Edison’s 640,000 KW Ridgeland Statior 
near Chicago is the largest completely cylone-fired power 
total of 


plant in the world. A 28 cyclone furnaces fire 


he plant's six boilers 


To maintain maximum firing efficiency, combustion 
conditions at each cyclone are individually controlled and 
a Republic 


The system pro- 


integrated with over-all plant operation by 
Electronic Combustion Control System 
vides separate controls for primary air, secondary air, 
fuel feed and fuel-air ratio at each of the 28 cyclone 
furnaces in addition to controlling forced and induced 
boiler. All 


130 individual controls which 


draft fans and feedwater pumps on each 


told, there are more than 


are automatically coordinated for continuous proper 


combustion 


Republic Electronic Controls handle all of these functions 


without introducing transmission lags, complicated 


pneumatic-mechanical linkages and inaccuracies due to 


mechanical inertia into the control system. Integration o 


control information is greatly simplified by use of elec- 


tronic circuits. Expensive panel piping is eliminated and 


panels are easier to operate. Because transmis- 


contro 


sion of control impulses is electrical, all parts of the 


+ 
+ 


CONTROL OF 
OVER 130 BOILER 
FUNCTIONS 
at Ridgeland Station, 
Chicago is centralized on 
these Republic electronic 
benchboards 


control system can respond simultaneously for smooth, 


coordinated operation of the boilers 


Ridgeland is but one of 
power plants that are equipped with Republic Combus- 


many modern cyclone - fired 


tion Controls. In fact, more cyclones are controlled by 


Republic than by any other make of controls 


Republic makes a complete line of combustion controls 
for all types and sizes of boilers, all methods of fuel firing, 
all load conditions and all arrangements of draft. Write 
us when your problem is combustion controls 
RIDGELAND STATION 


Stickney, Ilinois 


Sergent and Lundy, 
Consulting Engineers 


REPUBLIC FLOW METERS CoO. 


2240 Diversey Parkway, Chicago 47, Illinois 


January 1956—C OMBUSTION 





Scandinavia increases steam 
capacity, cuts costs 
burning coal the modern way 


With its old power equipment overloaded by an 
ever-increasing demand for steam, Scandinavia 
Belting Co., Charlotte, N.C., took stock of its 
power situation. Boiler room efficiency was low 
and maintenance excessive; pressure fluctuated 
and labor costs had become a problem. Deciding 
to modernize, Scandinavia instituted a survey of 
all available fuels. On the basis of cost, coal was 
chosen. Today, after modernization, Scandinavia's 
power plant has increased steam capacity 150% 

reduced fuel costs 15°; and cut labor costs 70°, 

Increased efficiency and automatic operation have 
reduced the work force and assured a dependable 
steam supply at steady pressure with ample 
reserve for load growth. In addition, the clean- 
liness of the new plant has been an important 


factor in raising the morale of the employees. 


ACIS you should know about coal 


In most industrial creas, bituminous coal is the lowest- 
cost fuel available « Up-to-date coal burning equipment 
can give you 10% to 40% more steam per dollar 
e Automatic coal and ash handling systems can cut 
your labor cost to a minimum e Coal is the safest fuel to 
store and use ¢ No smoke or dust problems when coal is 
burned with modern equipment e Between America's vast 
coal reserves and mechanized coal production methods, 
you can count on coal being plentiful and its price 


remaining stable 


For further information or additional case 
histories showing how other plants have saved 


money burning coal, write to the address below. 


NATIONAL COAL ASSOCIATION 
Southern Building, Washington 5, D.C. 





Elevation of Scandinavia’s Power Plant 
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chosen for 5 of the largest boilers in the world! 


Complete Hagan Automatic Control Sys- 
tems have been chosen for 5 of the Largest 
Boilers in the World. Three different boiler 
manufacturers are represented in the Big 


Boiler No. 1 


Combustion Control HAGAN 


Three Element Feed 


Water Control HAGAN 


Reheat Control HAGAN 

Feedwater Pump n 
By-Pass Control HAGAN 

— tee HAGAN 


It is natural that the Big Five chose com- 
plete Hagan instrumentation and control 
systems. For over 35 years, Hagan controls 
have paced each advance in boiler construc- 
tion and size. The engineering know-how 
developed by the design and construction 
of automatic control systems for boilers of 
all types and sizes constitute one of the 
major reasons for Hagan’s selection. 

The Hagan instrumentation and control 
devices used in these systems are accurate, 
reliable and versatile. They are available 
to the power plant engineer as standard 
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Boiler No. 2 


HAGAN 


HAGAN 


HAGAN 


HAGAN 


HAGAN 


Five, and the burners, pumps, fans, etc., 
are supplied by a variety of manufacturers. 
But take a look at the control systems for 
the Big Five: 


Boiler No. 3 Boiler No. 4 Boiler No. & 


HAGAN HAGAN HAGAN 


HAGAN HAGAN HAGAN 


HAGAN HAGAN HAGAN 


HAGAN HAGAN HAGAN 


components for extension and moderniza- 
tion of existing facilities 

Hagan systems are in successful operation 
throughout the world. Call on your Hagan 
Engineer when you have an Automatic 
Combustion Control problem. 


HAGAN BUILDING «+ PITTSBURGH 30, PA. 
Systems and components for: Boiler Combustion 
Control, Process Control, Metallurgical Furnace 
Control, Aeronautical Testing Facilities * Industrial 
Water Treatment * Chemical Water Conditioning 


Subsidiaries: HALL LABORATORIES, INC. «* CALGON, INC 





The City of Jacksonville, Florida, 
recently installed six Allis-Chal- 
mers boiler feed pumps and 
motors rated at 486,000 pounds 
per hour, 1560-psig discharge 
pressure, 285 F, 1250 hp 


Another User of Reliable 


City of 


Jacksonville 


ALLIS-CHALMERS 
barrel-type 


Were are the reasons 
for wide acceptance 


of these pumps: 


@ Outstanding performance — fully proved 
by service records. 

@ High efficiency and smooth operation un- 
der fluctuating loads — first stage has twin, 
single-suction impellers for low NPSH re- 
quirements. 

@ Simple maintenance—expansion joint and 
shaft seals are brought to outside of pump 
where they can be easily inspected. 

@ No balancing device needed—axial balance 
is maintained by back-to-back mounting of 
the impellers. 


4b bprennene are outstanding features like these 

throughout the Allis-Chalmers line. Whether 
you require boiler feed, condensate, circulating 
or other power plant pumps — it pays to stand- 
ardize on Allis-Chalmers. 

In addition, A-C can supply pumps, motors 
and control of coordinated design and manufac- 
ture. This means one responsibility — one guar- 
antee of satisfaction. 

Get complete information on barrel-type boil- 
er feed pumps. Call your nearby A-C office or 
write Allis-Chalmers, General Products Division, 
Milwaukee 1, Wisconsin for Bulletin 08B7899. 


A-4854 


ALLIS-CHALMERS << 
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WHAT'S YOUR TROUBLE? 


Each of these destroyed parts had to be taken 
out of service because of incomplete or inade- 
quate water treatment. Replacement meant 
loss of steam production... new equipment 


expert . . added labor-repair costs. 
DEARBORN COMPLETE WATER TREATMENT 
SERVICE eliminates this by providing trouble- 


free water—a vital necessity to every user of 


industrial steam. Dearborn’s many years of 


Dearbowuw 


combatting corrosion wherever 
it occurs 


COMBUSTION—danuary 1956 


leadership in the field of water treatment will 
help keep your power plant operating eco 


nomically. 


CALL ON YOUR DEARBORN SALES ENGINEER 
for (1) analysis of raw water (2) recommen- 
dation of test procedures (3) proper treatment 
(4) a manually or automatically controlled 


feeding system. 


Dearborn Chemical Compan 

Merchandise Mart Plaza, Dey 

Please send me 
Bulletin $000— Water Treatment and Engineering Service 
Bulletin $008—Dearborn 659 Anti-Foam 
Bulletin $013—Dearborn Filmeen 


Have a Dearborn Representative call 
Name 
Company 
Posstion 


iddre 





BAYER 
STEPS UP BOILER PERFORMANCE 


DISTINCTLY 
DIFFERENT 


Bayer Balanced Valves are 
famous for their long life 


and continued tightness 


WITH THE Bayer Balanced Valve Soot Cleaner 
the balancing chamber above the piston disc 
impounds steam when the valve closes, thus 
relieving valve parts from shock. The valves 
remain steam tight because the dashpot action 
causes the valve to seat gently. Unbalanced 
valves close with a hammer stroke and soon 
become leaky 


When stationary elements are used the 
Bayer stationary balanced valve head may be 
furnished. Thus all the cleaning elements of 
the entire soot cleaner system can be controlled 
by the Bayer quick-opening Balanced valves. 
This gives a uniform or standard valve con- 


Bayer Single Chain Balanced 


Valve Soot Cleaner 


trolled system and in addition, when high pres 
sures require a reduction in pressure at each 
individual element this Balanced valve unit 
whether used with a stationary or a revolving 
element, can be fitted with an integral orifice 
plate valve. 


Piping connections can be kept in the same 
plane and undesirable bends or fittings avoided 
when the Bayer Balanced Valve is installed with 
both stationary and revolving elements. 


Valve parts are standard and interchange- 
able and when high pressure heads are fitted 
with orifice plate regulating valves these parts 
are also interchangeable. 


THE BAYER COMPANY 


SAINT LOUIS, MISSOURI, U.S.A. 
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first in a series... 
HEAT CONDUCTIVITY 
Comparison of heat conductivity through 
9 inches of brick shows water boils turbu 
lently on CARBOFRAX brick, barely gets 
tepid on fireclay 


Unusual Properties of Refractory Materials 


ty -— roughly 11 times that of fireclay and 

f chrome-nickel steels — is one of the proper 
FRAX™ silicon carbide refractory brick. It is an 

iffles, radiant tubes, retorts and similar 

need exceptional resistance to direct flame 

nduct heat efficiently. At 2200°F, thermal 

BOFRAX brick is 1O9BTU/hr sq. ft and 

ARBOFRAX ies typify the many super refractories 
oneered by rborundum. Each has a wide range of proper 
One, { xample, is formed into precision parts that look 
ist over 3000°F. Another, a new ceramic 

lates at temperatures no existing mineral 

new magazine “Refractories” pinpoints many 

ms for these unusual products. The forth 

feature article on “Heat Conductivity’ 


CARBORUNDUM 


Registered Trade Mark 





VALUABLE INFORMATION FOR USERS OF: 


REFRACTORIES @ CASTABLE CEMENTS @ POROUS PLATES AND TUDES 


CATALYST SUPPORTS © OXIDE, BORIDE, NITRIDE AND CARBIDE 
HIGH-TEMPERATURE MATERIALS @ CERAMIC FIBER 
all in the new magazine “Refractories” 


Dept. £16, Refractories Division 
The Cerborundum Co., Perth Amboy, N. J. 


Please send me the forthcoming issue of “Refractories” 


Name Tithe 








COMPLETE LINES OF WALWORTH VALVES 


seepessss.” POWER PLANT SERVICE 


ieee 

















Featuring Walworth Pressure-Seal Valves 


Here are cast steel valves built for high-pressure, high- 
temperature service. The unique bonnet-to-body design 
utilizes internal line pressure for a tight, leakproof con- 
nection. The higher the pressure the tighter the bonnet 
joint! Bulky, heavy bonnet flanges, bonnet studs, and 
nuts are completely eliminated providing a modern 
valve design of truly streamlined proportions. Mainte- 
nance is simplified as Walworth Pressure-Seal Valves 
are easily assembled, disassembled, and insulated. 

Walworth Pressure-Seal Valves are available in Series 
600, 900, 1500, 2500, and in a wide range of sizes and 
types. Complete information is available from your 
nearby Walworth Distributor —or— write Walworth for 
for a free copy of Circular 16. 


WALWORTH SMALL CAST STEEL Y-GLOBE 


VALVES. Simplified design eliminates many WALWORTH IRON BODY GATE VALVES 


of the problems encountered in high-tem- 
perature, high-pressure service. No bonnet 
joint. Improved bock-seat design means 
longer life for packing rings. 


Straight-flow port design reduces fluid turbu- 
lence to a practical minimum. Seat rings of 
end-seated type are screwed into the body. 


Brass liner on glands assures greater resis- 
tance to corrosion and scoring. Available 
WALWORTH LUBRICATED PLUG VALUES. Easy with threaded or flanged —_ 
turning — quick operating..dwbricant can be 
renewed while the valve is in service. Lubri- 
cont completely surrounds the plug ports 
for a tight seal against leaks. Remember, 
always use Walworth Lubricont in Walworth 
Lubricated Plug Valves WALWORTH CAST STEEL GATE VALVES. Bolted 
bonnet, wedge gate, OS&Y. Bonnets and 
bodies are engineered to withstand pressure 
and minimize distortion. Heavy steel walls 
provide extra strength and longer life. Deep 
stuffing boxes in all sizes (2” to 24”) insure 
tightness and maximum packing life. Also 
available in globe and angle types. 


WALWORTH BRONZE VALVES. Standardized 
lines of bronze valves provide an wnsvur- 
posed system of interchangeability of 
ports, drastically reducing inventory prob- 
tems. Walseal Valves with brazing ends also 
available in a variety of types. 


é 
é 


WALWORTH 


Manufacturers since 1842 


valves . . . pipe fittings . . . pipe wrenches 
60 East 42nd Street, New York 17, N. Y. 





WALWORTH olso offers Plastic Valves, Fit- 
tings, and Pipe of polyviny! chloride, moulded 
to Walworth’s specifications by General 
Americon Transportation Compony of 8B. F. 
Goodrich Chemical Company Geon! 


Walworth Company of Canada, Ltd., Toronto 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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4 Koppers Electrostatic Precipitators exceed 
guarantee in fly ash removal for Diamond Alkali 


minute, trap and remove this fly ash, storing it in collect 
ing hoppers before it is sluiced away to a waste lake 


Air pollution from the power house is no longer a 
problem at the world’s largest alkali manufacturing 
Painesville, Ohio. Four Koppers Electro- Koppers engineers determined the most practical 


plant in 
size for each boiler 


static Precipitators atop the boiler house roof at this and economical precipitator 
huge Diamond Alkali plant remove 95‘; to 97‘: of the insuring Diamond Alkali the same high efficiercy 
dust normally discharged from the boiler plant stacks. performance that makes Koppers Electrostatic Prec ip 
These Koppers Electrostatic Precipitators went into  itators the finest 
operation in 1954. Previously, the four plant boilers If you have a gas cleaning problem, large or small, 
which vary in capacities—fired with pulverized fuel let Koppers analyze your needs and find the solution 
had created a nuisance with stack gases containing a Koppers experience, facilities and service are ready 
high fly ash content. Today, the four Koppers units 
with a total Capacity of over 700,000 cubic feet per information. 


ELECTROSTATIC PRECIPITATORS----. 


KOPPERS COMPANY, INC., Electrostatic Precipitator Dept., 291 Scott St., Baltimore 3, Md. 


to assist you too. Mail the coupon below for additional 


Gentlemen 


kK 
I am interested in an analysis and recommendations for my operation I under 


stand I am under no obligation 


METAL PRODUCTS DIVISION « KOPPERS COM. 

PANY, INC. © BALTIMORE 3, MD. This Koppers Name 
Division also supplies industry with Fast’s Couplings, 
Americon Hammered Industrial Piston and Sealing 
Rings, Aeromaster Fans, Gos Apporatus. Address 


Engineered Products Seid with Service : Zone State 


Company 
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A NAIL... 


Something that wasn’t there 
once cost a king his life. 


For today’s boiler, lack of internal protective surfacing 
is hardly a life or death matter. Yet consulting engi- 
neers ... insurance underwriters... power plant oper- 
ators increasingly specify, recommend, and purchase 
Apexior Number 1 for tube and drum coating. Why? 


Because the yardstick of return on investment proves 
Apexior’s unique service now pays off at the highest 
rate ever ... for modern boiler design and operation 
today permit a single Apexior application to deliver 
maximum protection not only for a normally antici- 
pated five years, but for one — three — sometimes 
even five years more! 


And because Apexiorizing is now a one-coat procedure, 
former material and labor estimates are halved. Pro- 
tection that can last twice as long today costs half as 
much ...a trifling pennies-per-square-foot premium 
to insure full return on a major capital investment. 


Like the legendary nail, boiler protective coating may 
seem a factor of small significance — yet it can mean 
the difference between acceptable performance and the 
best of which the modern boiler is capable. The assur- 
ance every inspection gives that tubes and drums are 
functioning at new-metal peak efficiency is the measure 
of Apexior’s service in maintaining highest steam pro- 
duction reliability and quality — a contribution meas- 
ured ultimately in profit dollars. 


Internal boiler protection is but one phase of Dampney 
corrosion-control activity. Dampney Coating Systems 
for specified end-use service protect cooling towers — 
intake water structures — pipeline interiors. For a 
recommendation to meet your requirements, write 
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ash handling 


costs 


pump life increase—5 to 1 


..» pipe life increase—3 to 1 


Pumping 300 tons of ash per day at a large midwestern power 
plant, pump shells of alloy steel were averaging only six months 
life. Then pump shells were specified in ABK Metal—a nickel- 
chrome iron alloy of controlled structure with outstanding 
abrasion resistance. Installed in 1945, these pumps gave 31 
months of service and handled 140,000 tons of ash... a pump 
life increase of over 400%. 

In the same installation white iron pipe was formerly used 
in the ash pipe line... lasted no more than 244 years. ABK pipe, 
installed in 1945, is still in service in many parts of the line...a 
pipe life increase of over 300% 

For economical handling of your wet or dry ash specify ABK 
Metal pump casings and impellers, pipes, elbows and fittings, 


liners, injector nozzles and similar equipment. 


Brake Shoe 


230 Park Avenwe, New York 17, MN. ¥. 


BRAKE SHOE AND CASTINGS DIVISION 


' 





Ultra Modern Headquarters — Metropolitan Edison Company, Reading, Pa 


BRINGING COMFORT TO 600 EMPLOYEES 


by use of Clarage Equipment with the Heat Pump 


Throughout this modern building, containing 190.000 square feet 


of floor space, air handling is by Clarage equipment 





Clarage products shown on the right and below are representative 
of those selected for Metropolitan Edison’s new office and service 
headquarte 

Here is equipment you can RELY on for trouble-free service and 


economical operation Clarage designs and builds for “the long pull” 


to stretch your equipment dollar to the utmost 

Recogni:z ng this. the nation’s leading engineers, art hitects. con- “ 

: ; Clarage Type NH fons for ventilating, oir 

tractors, and building operators are demonstrating a growing prefer- conditioning, and various industrial process 
services 

ence for Clarage. Call us in for capable assistance on your next 


requirements. CLARAGE FAN COMPANY, Kalamazoo, Mich. 


Clarage Multitherm Units for 
comfort and process air condi- 
tioning applications 





You can Rely o Clarage Unicoil Units —sprayed coil equip- 


ment for central station air conditioning 
systems 


SID | 


making air your servant 





SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canedeo Fans, itd., 4285 Richelieu St., Montreal 
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TALS 
GETTING BACK To FUNDAMEN 


- Efficient BOILER CLEANING 
Starts at the BLOWER NOZZLE 


Photograph of section 
through Diamond 


“Type A’’ Nozrle. 
IMPROVED 
DIAMOND 


eo The blower nozzle has the job of converting steam or air 
, pressure into velocity which, in turn, produces impact pressure 
at the surface to be cleaned. Effective cleaning depends on 
this impact pressure. A well-designed nozzle will convert 
much more efficiently...doing a better cleaning job with 
less steam or air. 

During the past several years Diamond has conducted in- 
tensive research into nozzle design to find the ultimate in 
efficiency. (More than 50 designs were tested.) It was soon 
found that nozzle design responds to perfection of detail. 
Among the details studied were: (1) divergence angle of 
nozzle, (2) inlet radius as a function of throat diameter, 
(3) length-diameter ratio of nozzle, (4) area ratio of lance 
to nozzle throat, and (5) nozzle approach conditions. A product 
of this research is our new “Type A” Nozzle for Model IK 
Blowers. The curves at the left show how much more efficient 
it is than the simple venturi nozzle. The result is improved 
cleaning at substantially lower energy cost. 


RANGE -FOR FIXED IMPACT PRESSURE 


The two photographs above show the range, the impact pressure of the Improved 
Improved Diamond Nozzle and the simple Diamond Nozzle is much higher than for the 
venturi nozzle under identical test condi- simple nozzle. For equal cleaning ability, 
tions. These tests proved that the effective the higher efficiency of the new Diamond 
range of the new Diamond nozzle is sub- nozzle requires a much lower blowing 
stantially greater. Also that at the same medium pressure. 








DIAMOND MODEL IK LONG RETRACTING BLOWER 


i | 
DIAMOND POWER SPECIALTY CO.xP. + Lancaster, Ohio 


Diamond Specialty Limited « Windsor, Ontario 








Ovr association with the Show 
Compony hos extended over many 
yeors in mony Hercules plants. The 
Burlington job is another example of 
Show's ability to fulfill piping con- 
trocts—eficiently and on schedule 
Ernest S. Wilson 
Director of Engineering 
Hercules Powder Compony 


With the opening of a $4,000,000 plant at 


Burlington, New Jersey, Hercules Powder 


Company, of Wilmington, Delaware, recent- 


ly became a major supplier of dimethy] tere- 
phthalate—an important raw material in the 
miracle fiber field. The Burlington plant— 
first to produce raw material for polyester 
fiber by the air oxidation of para xylene pro- 
duced from petroleum—has a capacity ol 
12,000,000 pounds of DMT a year, for use 
in the manufacture of “Terylene,” a polyester 
fiber developed in England. The plant also 
supplies DMT to various plastics industries. 


Because of its vast facilities and extensive 
experience in fabricating and installing pip- 
ing for the chemical industry, the Benjamin 
was chosen as piping 
Hercules 
The choice proved to be a wise one: the 
work skillfully, 
ind, like all Shaw contracts, on schedule. 


Whatever your company produces 


F. Shaw Company 
contractor for the new plant. 


progressed dependably, 
from 
raw materials for miracle fibers to electric- 
ity for growing communities—rely on Shaw 
for a piping job that’s first-rate from start 


to finish. 





